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YOUR TELEVISION 
WILL BE IMPROVED 



OUTDOOR AERIAL 



The modern m trade of pic tines hy air can he a most 
satisfying means of entertainment, lint he satisfied only with a 
picture com parable to a class ** A*' motion picture—on every 
station in your area. It is unnecessary to compromise! 

HERE'S WHY: Television waves are like light beams — solid 
objects reflect and refract them, making it impractical to 
pick up all stations from an ind<H)r aerial. That is why you 
get double images on some stations. 

In addition, indoor aerials have poor signal pickup making 
it difficult to get good pictures on all stations. 

FURTHERMORE: Your indoor antenna may have a high noise 
level which increases the amount of interference as you ad¬ 
vance the contrast control to bring up a weak picture. All of 
these technical difficulties are eliminated by a WARD out¬ 
door aerial installed by a competent radio serviceman. In 
erery case, a Ward outdoor antenna will improve reception 
over an indoor aerial. Also, Ward aerials are so well de¬ 
signed, they are attractive on a house. It is unnecessary to 
compromise! 



WARD is the largest and oldest exclusive maker of television and auto radio aerials. 




Does the antenna on your automobile need repair? Replace it with 
WARDS’S 8-BALL ~ world’s largest selling auto oeriol. 


WARD PRODUCTS CORPORATION 

1523 E. 45TH STREET. CLEVELAND. OHIO 
Division of the Gabriel Company 
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I’LL TRAIN YOU FO R YO UR 
FCC LICENSE 


A FeHeval Coninumirations Commission 
Commercial Operator s License pots yon 
in line for a good lob in Radio or Tele¬ 
vision Rroadcasting. Police. Marine. Avia- 
tion, Two-way. Mobile or Micro-wave Re- 
^ tay Radio Mail coupon below for book 

catalog (both FRLE) about my NEW 
Communications <ourse. 

YOU BUILD THIS TRANSMITTER 

with parts I send. This low-power broadcasting transmitter 
shows you how to put a station “on the air." You perform 
procedures demanded of Broadcast Station Opera¬ 
tors, conduct many experiments, make 
many practical tests- 


i 




YOU BUILD 

this Transmitter Power Supply 
used in the basic experiments in 
RF and AF amplifiers, frequency 
multipliers, buffers* etc. 



1 «.icr*aMC ■wtnwttai 


YOU MEASURE current, 
voltage (AC, DC and RF), re¬ 
sistance and impedance in cir¬ 
cuits with Electronic Multi- 
tester you build- Sho'vs how 
basic transmitter circuits be¬ 
have; needed to maintain sta¬ 
tion operation. 


YOU 

5 EJ UP code amplitude and 
frequency modulation circuits 
(put voice, music, etc., on "elec¬ 
trical signal" you produce). You 
introduce, correct defects, learn 
how to get best performance. 



YOU m 

BUILD this Wavemeter and 
use it to determine frequency 
of operation, make other tests 
on transmitter currents. 
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”1 am now Chief FripineeT 
— ^ kadio Station WORD, in 

charge of four engineers 
^ f Owe all I know iiboul Radio 
-"A to N R I."—C. J BUK- 
0 DETTE. Spartanburg, S. C 

“Thanks for splendid Home 
Study Radio Course, a large 
factor in my getting present 
Position as Senior Radio Op- 
/ j eraiorof Station WRGP."— 
L i C. LISTER, I'ensacola, Fla 

“Hold a Radio telegraph 
Second Class i.icense. Now 
ivith Civil Service as I’--! 
Electrical Engineer.’’— 
OTIS L WRIGHT, Albu- 
I querqu4, N. M. 
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with MANY KITS of 
MODERN EaUIPMENT I SEND 


Ever think HOW FAST Radio-Television 
Communications is changing, developing, 
growing? Have you considered what this 
amazing progress can mean to you? 

In 19-15, there were 943 Broadcasting 
Stations. Today 2.694 are on the air! 
Result—THOUSANDS OF QUALIFIED 
MEN STEPPED INTO GOOD JOBS. Only 
19 Television Stations were on the air in 
19-17. Today there are more than 50 and 
experts say there will be 150 in a few 
months. 1,000 within three years. That 
means thousands of well-paid jobs for 
trained Operators and Technicians. Then 
add development of FM. Two-way Radio. 
Police, Marine, Aviation and Micro-wave 
Relay Radio! Think what all this means! 
New jobs, more jobs for beginners! Better 
jobs, better pay for ex|)erienced men! 

Are you a beginner who wants steady 
work in this growing field? My NEW 
course can help you get an FCC License 
and prepare for the job you want. Are you 
a man with some training in Radio or 
Radar, or a Licensed operator? My NEW 
course modernizes, increases the value of 
your knowledge and experience! 


I TRAINED THESE MEN 


"I have been in several kinds 
of Radio work I am now 
specializing in Marine Ra¬ 
dio telephone installations 
and service.’’ — MURRAY 
DICKSON, I’aducah, Ky. 

•’When I enrolled, I had no 
idea of entering Commercial 
Kailio. .No\t'Operator, Police 
Radio Station WASP and 
Highway Station WKSJ.”— 
G. DeKAMUS, Selma, Ala. 


Servicing Training 
Also Offered by N. R. I. 

If you prefer a g€*od.pay job in Radio- 
Television .'Servicing ... or your 0 '»n 
money-making Radio-Television Sales and 
Service Shop* I'll train you at home. My 
famous Servicing Course also includes many 
kits of I’arls. ^ ou conduct experiments and 
tests with modern Radio and other circuits 
you build. I also show you how to make $5. 
SIO a week or more EXTRA .'lONEY fixing 
neighbors’ Radios while training. Full infor* 
mation in my 64-page catalog. Mail coupon. 


MY COURSE INCLUDES 

TELEVISION 


Course Is New! Diiferent! 

Mail coupon now for facts about my 
new, intensely practical course in Radio- 
Television Communications. Let me .<end 
you FREE books. Read outlines of 78 le.-^- 
son texts written for you by leading Com- 
munication.s experts, edited by my practi¬ 
cal staff. See the nine big Kits of Parts 
I send that “bring to life" theory y«ai 
learn. Read about the transmitter you 
build and operate, about the ElectI'onic 
Multite.ster you get. All equipment yours 
to keep. My BRAND NEW course include.-: 
BOTH Theory and Practical Experience, 
with result-getting kits, in Radio-Tele¬ 
vision Communications. It's backed by 
N. R. I.—the world’s oldest and largest 
home study Radio school. 

Mail Coupon For Book FREE 

Send today! See what my NEW course 
is like. Find out how I get you ready for a 
brighter future, better earnings, more 
security in Radio-Televison. Send coupon 
now in envelope or paste on penny postal. 
NO OBLIGATION. NO SALESMAN 
WILL CALL! My books, sent to you 
FREE, tell the full story. J. E. SMITH, 
President, Dept. 9MX. National Radio In¬ 
stitute, Wash -1 
ington 9, D. C. 


M4/£ MOtV-BOOK FfiiE 


“Am now Chief Engineer at 

- AGC. “ 


Radio Station Wa 6C. Still 
using my N. R. I. texts as 
aw swell references.” — CH.AS. 

» W. STOKELE Y, Chatta- 

nooga, Tenn. 


MR. J. E, SMITH, President, DepL9MX 
National Radio Institute, Washington 9, D. C. 

Mail me FREE Catalog and Book about Radio and Tele¬ 
vision Communications opportunities and training. (No 
salesman will call. Please write plainly.) 



Name. 

Address 

City 

□ Check if Veteran 


Age 


Zone. State 
Approved Under G. I. Bill 
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AUDIT BUREAU OF CIRCULATION 



5 SECOND HEATING 
no waiting, saves power 

RIGID.TIP 
latest in tip 
engineering 

LONGER REACH 

full 5V4 inches 

SOLDERLITE 
spotlights the work 

STREAMLINED 
perfectly 
bolonced 

DUAL HEAT 
single heat 
200 watts, 
dual heat 
200/250 
watts; 
n 5 volts,. 

60 


You can do every kind of soldering 
with this new 250 watt Weller Gun. 
Power*packed, it handles heavy 
work with ease—yet the compact, 
lightweight design makes it equally 
suited for delicate soldering and 
getting into tight spots* 

Pull the trigger switch and you 
solder. Release the trigger, and off 
goes the heat—automatically. No 
wasted time. No wasted current. No 


need to unplug the gun between 
jobs. ‘Over ana under* position of 
terminals provides greater visibility 
with built-in spotlight. Extra 5*4^ 
length and new RIGID-TIP mean 
real soldering efficiency. 

Chisel-shape RIGID-TIP offers 
more soldering area for faster heat 
transfer, and new design gives brac¬ 
ing action for heavy jobs. Here you 
get features not found in any other 
soldering tool... advantages that 
save hours and dollars. Your Weller 
Gun pays for itself in a few months. 
Order from your distributor or write 
for bulletin direct. 


SOLOiRINO TIPS—g«f your copy of 
th* n«w WbIIbc guide to BotlBr, foster 
sotdering—20 poges fully illustrated. 
Prke 10c ot your distributor, or or¬ 
der direct. 


WELLER 

W MANUFACTURING COMPANY 



828 PACKER STREET * EASTON, PA. 
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RADIO, TELEVISION 

qnd EUaRONICS 

Master ALL Phases 


Get Complete Training. You Receive and Keep All 
Equipment, Parts and Lessons. No Extra Charges. 


You receive complete standard equip¬ 
ment, Including latest type High-Mu 
Tubes, for building various eJiperi- 
mental and test units. You progress 
step by step until you build a com¬ 
plete Superheterodyne Receiver. It Is 
yours to use and keep. 




YOU RECEIVE THIS 
PROFESSIONAL MULTITESTERf 

You will use this professional instru¬ 
ment to locate trouble or make 
delicate adjustments — at home — on 
service calls. You will be proud to 
own this valuable equipment. Com¬ 
plete with test leads. 

SIGNAL GENERATOR 

Signal Genera- 
' lor shown here. 

tiemunst rat i n k 
T ransitron prin¬ 
ciples in l)Oth 
HF. and A.F. 
Staines. ^ovi 
study neKative 
type oscillators 
at ftrsthan«l. 


AUDIO OSCILLATOR: 

An electronic 
device, which 
produces audio¬ 
frequency sig¬ 
nals for modu¬ 
lating R.F. (radio frequency) carrier 
waves, testing A.F. (audio frequency) 
amplifiers, speakers, etc. 

T.R.F. 
RECEIVER 

You build 
several 
T.R.F. Re¬ 
ceivers, one 
of which, a 4- 
^ tube set, is shown 

here. You learn construction, align¬ 
ment, make receiver tests, and do 
trouble shooting. 
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GOOD PAY 

and Unlimited Opportunities 
in JOBS LIKE THESE: 

Business of Your Own 
Radio Manufacturing, Sales. Service 
Broadcasting, Telecasting 
Television Manufacturing. Sales, Serv¬ 
ice 

Laboratories: Installation, Maintenance 
of Electronic Equipment, 

Electrolysis, Call Systems 
Garages: Auto Radio Sales. Service 
Sound Systems and Telephone Com¬ 
panies: Oil Well and Drilling Com¬ 
panies; engineering Firms 
Theatre Sound Systems, Police Radio 

And scores of other good jobs 
in many related fields 

YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 

Checking action of condensers 
Experiments with AF and RF amplifiers 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid-bias, grid- 
leak and infinite impedance detectors 
Practical experience in receiver trouble 
shooting 

Application of visual tester in check¬ 
ing parts and circuits 
Experiments with audio oscillators 
Advanced trouble-shooting 
. . . and many, many others 

Complete Training by Practical 
Resident Trade School, Est. 1905 

The same highly trained faculty, in¬ 
struction materials and methods used 
here in our large, modern resident 
school, are adapted to your training 
in your own }iome. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resi'e/enf one/ Home Study 
Courses Offered 


You will find all lessons easy to under¬ 
stand because they are illustrated 
throughout with clear diagrams and 
step-by-step examples that you work 
out yourself. Every piece of the eqiup- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero¬ 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts. 
All parts are standard equipment. 

Shop Method Home Training... 
Earn While You Learn 

With our practical resident Shop 
Method Home Training, you study in 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors* radios and TV receivers, ap¬ 
pliances, etc., for extra money and ex¬ 
perience. Many National students pay 
all or part of their training with spare 
time earnings! 

DON'T DELAY! The Radio-Television 
Industry needs troined men NOW! 

For quick action, 


APPROVED 

FOR 

VETERANS! 

Check coupon below 1 


moil coupon 
todoy and we'll 
rush you full in- 
formotion. 


NEW, ILLUSTRATED 
OPPORTUNITY 
BOOK AND SAMPLE 
LESSON SHOW YOU 
HOW WE TRAIN 
YOU . . . SEND FOR 
THEM TODAY! NO 
COST. NO 
OBLIGATION. 



YOU 

LEARN BY 
DOING 

You receive 
special labora¬ 
tory e xper i- 
ment lessons 
to show you 
how to build 
with your own 
hands various 
experimental 
units such as 
those shown at 
left, and how 
to conduct 
many tests. 



NATIONAL SCHOOLS 

LOS ANGELES 37, CALIF. • EST. 1905 

I National Schools, Dept. U-RE Mail in envelope 

I 4000 South Figueroo Street or paste on 

J Los Angeles 37, California penny postal. 

I Send me your FREE book “Your Future In Radio” and 
I the sample lesson of your course. 1 understand no sales- 
I man will call on me. 


_____ZONE_STATE_ 

□ Check here if Veteran of World War II 
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Place these two new 1950 National 
Television receivers side by side with any 
other television receiver. Compare the large 
( 12 ’/ 2 ") screen—compare the chassis— 
compare the picture quality—compare the 
cabinet styling. Because National Television 
is custom assembled —not mass-produced — 
there just is no comparison! Yet it costs no more. 




Model TV-12W 
Striking modern 
mahogany table 
model with I 2 V 2 *' 
tube and 2 six-inch 
oval speakers. 

$269.95 


Model TV-1225 
A 121/^*' picture tube 
and a 10** speaker 
in a handsome 
mahogany console. 

$299.95 


# Model rV-lOW 
Genuine m ah o 
table model with 10* s 
and 2 six-inch 
speakers. 


(1) latest flyback high voltage supply gives clear, bright 
pictures even in fringe areas. (2) Automatic frequency 
control locks picture in place. (3) Exceptionally wide video 
band-width for beautiful clarity of detail. (4) Front-of-panel 
focus control. (5) Coil switching assures equivalent of 
separate, high-Q tuned circuits for each channel. <6) Auto¬ 
matic gain control. (7) 3-stage 37 me IF minimizes picture 
interference caused by other radio services. <8) Double- 
tuned RF bandpass circuits improve selectivity and image 
ratio. <9) Automatic Station Selector and fine tuning control. 


• Model TV-7W 

Unbeatable TV dollar 
value. 7“ screen with twin 
speakers. NC enlarging lens 
available, $16.95. 

$129.95 


• Model TV-7M 
Metol cobinet version of 
TV-7W. Ideal os “second 
set’* for ployroom, den or 
bedroom. 

$119.95 


RADIO.ELECTRONICS for 
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TV Means Aoh^Good-Paying Jobs-hr Technically Trained Men 



if ENGINEERS 



if INSTALLERS 




if OPERATORS 


if CAMERAMEN 


Here’s How CREI Home Study Training 
Prepares You for a Better Job in 


TELEVISION 



if TECHNICIANS 



if SERVICEMEN 


Get in and get ahead in Television . . . the field that fortune 
Magazine says is "the most dynamic single element in the en* 
tire American economy!" Within a few years, says the magazine, 
TV will be one of the frst ten industries in the U.S. 

New FCC frequency allocation plans call for 2,245 video stations 
in 1,400 communities. Since a television station requires many more 
technicians ond engineers thon the averoge AM stotion, you con 
readily see the great number of good jobs that ore needed to be 
filled within the next yeor or two. 

If you ore now in rodio, this is the time to prepore for your future 
In Television. CREI offers the very training you need to go ofter 
and get — o good TV job. CREI courses con be studied in your 
spare time ond con be fitted into the most crowded schedules. They 
ore designed to give you o thorough grounding in bosic principles 
(remember thot oil new electronic developments hove their roots in 


post techniques) and take you step-by-step through the mare ad¬ 
vanced subjects of TV ond its related fields. 

Don't woit onather day. Television won't wait for you. In all our 
22 years af association with professional radiomen we know that 
the man who acts promptly is the man wha succeeds. The facts 
about CREI, our courses, and what we con do for you, ore described 
in our 32 page booklet. It*s worth reoding. Send far if today. 
(Veterons: CREI training is ovailoble under the G.l. Bill. For 
most veterans, July 25, 1951 is the deadline—oet now!) 


SAMPLE 

LESSON 


FREE! 


Now, see for yourself, how interesting it is 
to study ot home and improve yOur ability 
the CREI woy- 


"THE ORTHICON AND IMAGE ORTHICON"—this lesson describes the devel¬ 
opment of the small, 3*inch imogc orthicon tube: theory ond operotlon of the 
orthicon; image orthicon; specific feotures. 




THE 3 BASIC CREI COURSES: 

A PRACTICAL RADIO ENGINEERING 

Fundamental course in all phases of radio-electronics 

A TELEVISION & FM SERVICING 

Streamlined course for men in “top 1/3“ of field 
A PRACTICAL TELEVISION ENGINEERING 
Specialized training for professional radiomen 


CAPITOL RADIO 

EMMEERINfi HSTITITE 

An Accredited Technical imtitufe Pounded in 1927 
Dept. 1411 A, 16th and Pork Rd., N.W. 
Washington 10. D. C. 

Branch Offices: New fork 171 770 Broadway 

San Francisco ill 760 Markef Si, 


CAPITOL RADIO ENGINEERING INSTITUTE 

Dept.1411A.Uth & Park Rd. N.W. Washington 10. DX« 

Gentlemen: Please send me FREE SAMPLE LESSON and baoklet. 
“Your Future in the New World of Electronics'* together with full 
details of your home study courses os checked. I am otfoching o 
brief resume of my experience, education and present position. 

□ PRACTICAL TELEVISION ENGINEERING 

□ TV, FM & ADVANCED AM SERVICING 

□ PRACTICAL RADIO ENGINEERING 

□ AERONAUTICAL RADIO ENGINEERING 

□ BROADCAST RADIO ENGINEERING (AM,FM,TV) 

□ RADIO-ELECTRONICS IN INDUSTRY 




NAME- 


AGE 


ADDRESS- 


FREE BOOKLET 
plus 

SAMPLE LESSON 


CITY„ 


ZONE- 


-STATE. 


□ I AM ENTITLED TO TRAINING UNDER G.l. BILL 


NOVEMBER. I 949 
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AUTOUTE 

SPARK PLUS 

Here's How It 
Works to End 
Interference 

The "ReiUtof*' octi 
to dampen the tpark 
plug radio signal to 
on acceptable level* 
while still delivering 
the full high voltage 
discharge required to 
ignite tne fuel. 



Auto-Lite I^ition Engineers, working 
with leading automotive manufacturers, 
have developed the new Auto-Lite “Re¬ 
sistor** Spark Plug with this built-in 
resistor that reduces spark plug inter¬ 
ference.* Remember, the “Resistor** also 
helps deliser smoother idling, Improved 
economy, longer electrode life. Dealers 
are being supplied as rapidly as pos¬ 
sible. Write for Booklet M-1186 ix. 
xor full informatioa. r V 

THE aECTRIC AUTO-UTE COMPANY 
Toronto, Onuiio Toledo 1, Ohio 

^nder 35mv/mfrom 540 k.c to 150 m.c at 50 
Tune In "Suspense,** Thursday, 9:00 P. M.. E. T., odS 


The Itailio illoiitli 


COLOR TELEVISION using all-elec¬ 
tronic methods and utilizing only the 
present 6-mc channel was demonstrated 
to the FCC last month by RCA, Result¬ 
ing from new and basic technical de¬ 
velopments, the system permits color 
transmissions to be sent over existing, 
unmodified transmitters and to be re¬ 
ceived in black and white on present 
receivers. Receivers built for color re¬ 
ception or equipped with a color con¬ 
verter can receive programs either in 
color or in monochrome so that stations 
need broadcast in color only shows 
suited for it. The system is all-elec¬ 
tronic, with no moving parts. 

Dr. E. W. Engstrom, vice-president 
in charge of research at RCA Labora¬ 
tories, who prepared the engineering 
statement for the FCC, said that there 
is no degradation in picture quality, 
whether images are received in color 
or monochrome, on special receivers or 
on standard ones. No receiver adjust¬ 
ments are required when stations 
switch from color to black-and-white or 
vice versa. 

The new color system is based pri¬ 
marily qp a time multiplexing system, 
by which three camera signals are suc¬ 
cessively sampled at high speed. Each 
signal carries picture information of 
one of the three primary colors. The 
signals are combined and passed to the 
transmitter after filtering, containing 
no components of higher frequency than 
4 me. 

At the receiver the r.f., pix and 
sound i.f., second detector, and sound 
circuits are standard. The video signals 
are separated into their color com¬ 
ponents and fed to three cathode-ray 
tubes, one with red phosphor, one with 
green, and one with blue. The three 
images are projected on a screen in 
register so that in the final picture 
each color shows up in its correct value. 

NEW INSTRUMENT called the cholel- 
ithophoyie locates gallstones inadver¬ 
tently left in a patient’s body after a 
removal operation. Some of the stones 
are as small as grains of sand; they 
are usually transparent to X-rays. 

The instrument has a thin, flexible 
probe which the surgeon inserts in nar¬ 
row ducts. When the probe tip encoun¬ 
ters a stone, it acts like a phonograph 
needle. The tiny click is relayed to an 
amplifier and loudspeaker, which emits 
a distinctive “ping.*’ 

The inventors are Dr. E. A. Walker 
and E. G. Thurston of Pennsylvania 
State College and Dr. C. K. Kirby of 
the University of Pennsylvania Medical 
School. 

BONDED TELEVISION SERVICE 

was launched last month in Boston, 
Mass., by the Federal Television Co., a 
service contractor, as its solution to the 
problem of contractor reliability. The 
bonded warranty is backed by the 
American Fidelity Co., a Vermont in¬ 
surance organization. The company says 
its guarantee is unique in that the cus¬ 
tomer is assured of his year’s service. 
Even if the contractor went out of 
business, the contract would still be 
performed by the insurance company. 


TV SERVICE CONTRACTS may be 

made by independent service organiza¬ 
tions (as well as by manufacturers and 
dealers) in New York State and may be 
substantially identical to those previ¬ 
ously in effect—including renewal pro¬ 
visions—provided that new parts are 
not furnished without additional charge. 
This was (effectively) the ruling laid 
down in an interpretive bulletin issued 
last month by Alfred J. Bohlinger, 
Deputy Superintendent of the State In¬ 
surance Department, to clarify the de¬ 
partment’s position on the opinion given 
earlier by State Attorney-General Na¬ 
thaniel Goldstein. An additional pro¬ 
vision forbids “insuring” the set against 
damage from other than normal use, 
such as by fire; but standard service 
contracts have never covered such ex¬ 
ternally caused damage in any case. 
Goldstein’s original interpretation of 
the law (see September issue of Radio- 
Electron ics, page 9) appeared to in¬ 
dicate that independent contractors 
could not operate at all. 

TV RELAYS owned by private corpora¬ 
tions and those operated by the Bell 
System should be interconnected, said 
the FCC last month in a proposed de¬ 
cision directing Bell to drop its policy 
against interconnection. The policy has 
heretofore prevented programs relayed 
for some distance by Du Mont or Philco 
relay systems from being carried fur¬ 
ther by Bell. While stating that tele¬ 
vision relaying will eventually be a 
business exclusively for common car¬ 
riers, the Commission called the pres¬ 
ent refusal to tie up unjust and un¬ 
reasonable because of Bell’s lack of 
adequate facilities. 

"PAY-BACK" TV SERVICE was an¬ 
nounced last month by Sylvania Tele¬ 
vision as a new plan for reducing both 
set owners’ contract cost and the num¬ 
ber of nuisance service calls. Under 
Sylvania contracts, the buyer receives 
a book of coupons, each good for one 
service call. While the number of calls 
is not limited by the coupons, the owner 
receives a refund for each coupon he 
holds at the end of the year. Knowing 
that saved service calls mean saved 
money, owners will not request them 
without good reason ‘and technicians 
will not waste time unnecessarily. 

CITIZENS RADIO CORP., holder of 
the patents on the first transceiver to 
be approved by the FCC for use in the 
citizens band, was sold last month to 
Stewart-Warner Corp. A1 Gross, inven¬ 
tor of the .transceiver, will continue as 
chief engineer. Large-scale production 
is scheduled to begin soon; the firm has 
been flooded with orders. 

THEATRE TELEVISION may require 
60 channels, each 50 me wide, for a com¬ 
plete and competitive nationwide the¬ 
atre TV system, according to a state¬ 
ment made last month by the Society 
of Motion Picture Engineers. Picture 
quality will eventually have to rival 
motion pictures, say the engineers, and 
the 50-nic bandwidth may be essential 
to provide the extra definition. 
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The Radio Aloiitli 

SERVICE TECHNICIANS HOLD CONVENTION 


Radio service history was made in 
the three-day convention and exhibition 
staged in Philadelphia on September 
18,19, and 20 by the Philadelphia Radio 
Service Men’s Association (PRSMA)- 
Held for the purpose of publicizing and 
promoting Pennsylvania’s Preventive 
Maintenance Month in October, it was 
the tirst full-scale professional combined 
convention and show ever held by radio 
service technicians. More than 1,700 
persons registered for the first evening 
of the convention, which began at 5 p.m. 
on the 18th and closed at 4 p.m. on the 
20th. The evening of the 19th, attend¬ 
ance so greatly surpassed that of the 
first evening that it was necessary to 
turn several hundred -people away. 
About 500 technicians were in constant 
attendance at the daytime sessions on 
Monday and Tuesday. 

Fifty-two booths were occupied by 
companies whose products are interest¬ 
ing to the service technician and by 
radio magazines which deal with serv¬ 
ice problems. Exhibits ranged through 
the whole gamut of radio and television 
test equipment and accessories from 
antenna towers to technical books and 
service data. 

Booths and technical sessions received 
almost equal attention from the attend¬ 
ing service technicians. The latter in¬ 
cluded talks on the technician’s techni¬ 
cal and business problems and demon¬ 
strations of television servicing and 
tiouble shooting, backed up by ample 
equipment. (Both the Dynamic Demon¬ 
strator operated by John Meagher of 
RCA and the oscilloscope and projec¬ 
tion equipment used to assist the talk 


by Carl Quirk of Du Mont practically 
filled the stage.) 

John Rider, A1 Steinberg, and A. T. 
Alexander covered the general situa¬ 
tion. Mr. Steinberg covered especially 
the relations among service technicians, 
distributors, and manufacturers. Mr, 
Alexander spoke on the problems of 
servicing and of service training from 
the manufacturers’ viewpoint on a na¬ 
tional scale. 

Other papers covered television serv¬ 
ing and maintenance from the antenna 
to the picture tube, with special atten¬ 
tion to front ends, alignment, electronic 
antennas, multiple reception, and test 
equipment. The papers were exception¬ 
ally well received, and the hall was 
crowded during every one of the lec¬ 
tures and demonstrations. 

The convention was presided ovei' by 
Dave Krantz, president of PRSMA, who 
lost nc^pportunity to drive home the 
imporl^ce of the Preventive INlainte- 
nance Month campaign to the service 
technicians of Pennsylvania. Pointing 
out that the example of Harrisburg last 
winter proved that such a campaign 
could increase repair business as much 
as 25<7c., he urged that every set owner 
in the state be given an opportunity to 
have his set checked over to assure con¬ 
tinued good performance and to avoid 
possible major repairs which may be 
necessary later. 

Members of PRSMA cooperated to do 
the organizational, executive, and me¬ 
nial labor needed to keep the convention 
running smoothly, and it is to their ef¬ 
forts that the great success of the un¬ 
dertaking is due. 



Above — Dave 
Kniiilz opens a ses¬ 
sion of the eoiiveii* 
lion. Below Serv¬ 
ice teeliniciaiis visit 
the exhibitors’ 
booths. 



obbers; Write for Price Information 


NEW 

TELEKITS 
10-B $69.95 
7-B $49.95 

Sporkling new Tel«kit 10-B has 52-inch screen. 
Brand new compoci lay-out has video tube mounted 
on chossis. Big lllustroted easy-to-foMow instruction 
book guides you step by step through easy as¬ 
sembly. No special knowledge of television is 
required. All you need is o soldering iron, pliers, 
ond screw driver. lO B Kit con be used with 
12Vj-inch tubes. Telekit 10-B, $69.95. 10-B Telekit 
cabinet. $15.95 to $24.50. Teiekit Guoronree m 
eludes free foctory service. 

Write for cotolog listing lO-B ond 7-B Telekifs, 
New 7-B Telekit for 7-inch tube, $49,95. 7 B cab¬ 
inet $15.95 to $24.50. 



TELEKIT BOOSTER $12.95 


If you live in a fringe orea this fine Telekit booster 
will bring in TV signals bright and cleor, There is 
o 20 to 30 times signal boost on oil chonneli. 
NOT A KIT. Completely assembled. Works with 
Telekit or any other TV receiver. 


13 

CHANNEL 

TUNER 

$12.95 


NEW 13 CHANNEL TUNER is o smoll compod 
unit with stoge of R.F. Tunes oil TV ond ZFM 
chonnels. Mode to conform with Telekit or any 
other TV set hoving video I.F. of 25.75 Me, Com¬ 
plete with tubes, pre-wired pre-oligned; only three 
connections to moke. See your jobber, or write to 
us for informotion. Your cost, $19.95, 

Write for cotalog of Telekit ontennos, boosters, 
television kits, tuners, television ports and tubes. 



SANDERS ELECTRONICS CO. 

AVIATION BLDG., 3240 N.W. 27tli AVE. 

MIAMI 47, riORIDA 
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THE MOST WELCOME 
CHRISTMAS GIFT 
FOR A RADIO MAN 



VIDEO HAND BOOK 

N(»vt: in one fireat book- ^all tlir rs^rnlial knttHlrJae of 
lrlr\’i*iun {fir lalwraUtry terlitiiriMii rvitrriinriilfr -5rrv- 
irroittii . . . evrryotir inlrrrMrd in or working at trie- 
vioiofi! Complete, up-tn-thr'miinitr inffirniiitioii arrangri} 
ffir i|€iirk reference -ra>.y l» read . • . no tiiulheiiiatiri. 
Over QttO pagei . . . more lliaii ROO plinlograph*. dia* 
gram* atid drawinga. Here are t.onie i>( llie itubjecta 
cohered: FiindameiitalN, the TV eta* 
lion, tile receiver, anleniiae, program- 
oiiiig, inetallatinn, service. te«t ef|itip* ^ C 

nieiil, data, terms, etc.* etc. ^ 


RADIO DATA BOOK 


The only radio liandhook of itv 
kiofl* (Covers everything in Radiii 
I'or lab technician-—experinteiiler- 
-er\icemen e\er><»iie and any- 
line! Over 900 pages, 12 big sections 
viitli liondrcfi- of drawings and dia- 
arani-. Some of the sifhjects covered 
are . , . Testing, Measuring and 
Alignment . . . All about Antennas 
. . . Sound Sy-tem« . . . Recording 
. , . Complete Test Equipment 

Data . . . Complete Tube Manual 
. . . fZharts, Oaphs and flurve- 
... 50 Tested f'.ircuils . . . Codes. 
Symbols and Standards . . . 

Rastc Circuits . , . Dictionary of 
Radio Terms . . . elc.« etc. 



$5.00 


RADIO & TELEVISION LIBRARY 



\ complete library 
covering everything in 
Radio and Television 
in over 1800 pages, 
completely illustrated! 

Two handsomely 
hound books (con¬ 
tents described above) 
in attractive slip case 
. , , compact* concise, complete! ' 


Over 1800 Pages $9.00 


\imI D<*tt'l forget this month’s copy nf 



riic c* iiipirte trade journal devoted to -ales and i>ervice 
< I Ratlio, Video, Aitdif*. 

Sioule cfipies S3.00 p«T year. SS.OO 2 rears. 

All pritdiict.'i of 

BOLAND & BOYCE INC,. Montclair :J, N,J, 
are available at your 
local distributor’s counters. Order now! 


BOLAND A BOYCE INC., PUBLISHERS 


Radiw Business 


I Radio Corp. of America, RCA-Victor 
Division, has placed on the market a 
new TV receiver to sell for $1‘)9.50, The 
set has a G1-square-inch screen and 22 
tubes. The price is $70 lower than any 
previous RCTA set and is the company’s 
first below $200, 

Zenith Radio Corp. reports estimated 
net consolidated profits for itself and 
its subsidiaries for the fiist three 
months ended July 31, 1949. of its cur¬ 
rent fiscal year amounting to $170,945 
after federal income tax provision of 
$218,133, depreciation, excise taxes, re¬ 
serve for contingencies, and a deduc¬ 
tion of $251,376 representing amortiza¬ 
tion of good will incident to acquisition 
of a subsidiary. 

Shipments for the quarter were down 
approximately 10% from the same 
quarter a year ago, due principally to 
the normal summertime seasonal de¬ 
cline and a two-week vacation shut¬ 
down, 

* Slewarl-Warner Corp, sales for the 
first six months of 1949 were $27,875,- 
I 957, a decline of 26.4% from 1948, 
James S. Knowlson, chairman and 
president, revealed in a letter sent to 
stockholders. Sales in the first half of 
1948 were $37,868,485, 

Net profit for the six months ended 
June 30 was $796,564, Profit in the first 
half of 1948 was $1,874,601, 

^ Motorola, Inc., for the six months 
I period ended July 2, 1949. showed net 
earnings of $1,908,255. equal to $2.39 
per share. This compares with earn¬ 
ings for the corresponding period last 
‘ year of $1,650,039. equal to $2,06 per 
I share. 

The sales figure totaled $33,822,368, 
or nearly $7 million more than the cor¬ 
responding figure for 1948, which was 
$26,918,540, 

Planet Mfg. Corp., Bloomfield, N. J., 
has been organized to manufacture 
capacitors, according to Philip Green¬ 
span, president. Other corporation of¬ 
ficers are George F, JEpson, vice presi¬ 
dent in charge of sales, Irving A, 
Greenfield, treasurer and Josef Un¬ 
ger, secretary, all formerly with Solar 
Mfg. Corp. 

Admiral Corp. has increased its pro¬ 
duction capabilities to 15,000 receivers 
per week, vice president, J. B, Huarissa 
stated recently. Increased expansion 
was made possible by the development 
at Admiral’s Cortland Street plant in 
Chicago of the longest straight produc¬ 
tion line in the industry, and by in¬ 
stalling facilities for the manufacture 
of 500 sets per day at the Harvard, Ill., 
plant. 

Radio Parts and Electronic Equip¬ 
ment Shows, Inc., Chicago, through its 
president, Jerome J. Kahn, announces 
a distributors’ advisory committee, 
made up of 10 of the industry’s leading 
jobbers, to consult with the directors 
and management of the 1950 Distribu¬ 
tors Show on ways and means of mak¬ 
ing the show of major interest and serv¬ 
ice to jobbers. 


William 0. Sciionixg, of Lukko 
Sales, Chicago, was named chairman 
and Aaron Lippman, of Aaron Lipp- 
man Co., Newark, vice chairman. The 
committee will consider the greatest 
interests of the greatest number of dis¬ 
tributors in advising the educational 
program committee and other commit¬ 
tees on features to be incorporated in 
the 1950 show, to be held at the Hotel 
Stevens, Chicago, the week of May 22. 

Misleading television ads have gone 
too far, industry leaders stated last 
month. Especially bad is the practice of 
advertising screen sizes in square 
inches; for a 12'/4-inch tube, for ex¬ 
ample, six different manufacturers ar¬ 
rived at six different “square-inch” fig¬ 
ures, Criticism was also diiected at the 
practice of advertising little-known re¬ 
ceiver models as “nationally famous.” 

Benjamin Abrams, president of Em¬ 
erson Radio & Phonograph Corp,, sug¬ 
gests that tube-face diameters be used 
instead of areas to make advertising 
less confusing to the public. Unless this 
plan is adopted, he believes the FCC 
or the Better Business Bureau may 
step in. 

Mr. Ahrams wrote to about 15 major 
producers requesting their views. Most 
approved of the plan, many indicating 
they would adopt it themselves. Large 
retailers, however, said they could not 
change unless everyone else did, 

.Sylvaniu Eloclrlc Product.^ Corp. has 
entered the television receiver field with 
a line of sets priced between $199 and 
$450, Introducing the sets, E.E, Lewis, 
president of (Colonial Radio Corp., the 
wholly owned subsidiary of Sylvania 
which makes the receivers, stated that 
a period of television price stabiliza¬ 
tion is beginning. Further TV price 
reductions could be made only through 
elimination of important components 
which would create a compromise with 
quality and performance, Mr. Lewis 
believes. 

The new television sets feature built- 
in antennas, special sensitivity, one- 
hand tuning, intercarrier sound, and 
stabilized sweep oscillators. 

Radio Corp. of America has signed a 
contract with Fabian Theaters, Inc., for 
installation of instantaneous projection 
television equipment in Fabian’s Brook¬ 
lyn Fox Theater. The equipment, cost¬ 
ing $25,000 plus installation charges, 
is the first of its type to be onlered for 
a theater. S, H. Fabian, president of 
the theater chain, said the Fox would 
be the proving ground for theater tele¬ 
vision in this country, 

John F. Rider, Piihlislier, Ine., an¬ 
nounces that the forthcoming Rider 
Television Manual Volume J will be 
published in a larger size than previous 
manuals. Page size will be approxi¬ 
mately 12 X 15 inches, dimensions pre¬ 
viously used only for special double- 
spread pages. The larger size will re¬ 
duce the number of folds in giant-size 
pages, adding convenience and extend¬ 
ing the life of the book, 
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Choice of 10, WA or 16 inch picture tube 


Now you can get this amazingly prac< 
tical aid for learning Television at 
home, to help you get started toward 
FASCINATING WORK . . GOOD 
MONEY ... a THRILLING FUTURE- 
in a real job, or your own sales and 
service business. • When you complete 
our regular home training—described 
below—you can build and keep a top 
quality commercial-type Television Re- 

See how D. T. I.'s amazingly effective 
methods help start you toward a 
GOOD JOB or your OWN BUSINESS 
in one of America's most promising 
fields—including Television, F.M. Radio, 
Aviation, Train, and Taxi Radio, Broad¬ 
cast Radio, Industrial Electronics. Get 
modern lessons . . . plus 16 ship¬ 
ments of Rodio-Electronic parts. Work 
over 300 experiments and projects— 
including building of (1) commercial- 
type OSCILLOSCOPE for practical 


ceiver. Standardized chassis is adapt¬ 
able for a 10, 1214 or 16 inch direct 
view tube that gives big, bright, sharp, 
steady pictures. This is an optional 
training advantage—designed to pro¬ 
vide the utmost in practical "learn-by- 
doing" home training in Television. Mail 
coupon for complete details. See why 
you owe it to your "Television Future" 
to enroll for DeForesfs Training, Inc. 


Oscilloscope 


for FREE information! 


Multimeter!* 


T-V circuit training, 
double-range R-F SIG¬ 
NAL GENERATOR, (3) 
jewel-bearing MULTI¬ 
METER, (4) quality 6-tube 
SUPERHET RADIO. Then 
build and keep that big 
new Television Receiver. 
Here's EVERYTHING YOU 
NEED for real laboratory 
type training . . AT 
HOME! 


you ofso buiU 
ami keep this 
Professionaf 
Type Equipment 


R-F Signal 
Generator 


Modern Chicago Laboratories 

* If you prefer, you can get AIL 
your preparation in our new, 
Chicago training laboratories 
. . . ore of the fineit of iti kind. 
Ample initructort , . . modern 
equipment. Write for detaiisi 


Employment Service 

* when you complete your train¬ 
ing, our effective Employment 
Service helps you get started 
toward a real future in Tele¬ 
vision—Radio—Electronics. 


6-Tube 

Receiver 


Yew abo w>e HOME MOVIES') 
a D. T. I. Exduslvcl 


D. T. I. alone includes the modern, visual 
training aid . . . MOVIES ... to help you 
leorn faster, easier ot home. See electrons on 
the march and other fascinating "hidden 
action"—a remarkable home training advan¬ 
tage that speeds your progress. 


De FOREST’S TRAINING, INC. 

CHICAGO U, ILLINOIS 

A DE VRY Institution 


NOW! 


8«iW and Keep 


Big Screen Top Quality 
Television Receiver at Home 
os You Prepare for o 
Profitable job in 

television 


I INC. 

■ 2533 N.rlh Ashland A....,, o.ot net,, 

Chicago 14, Illinois " 

Without obligolion. 


me complete fact. ,ho 


how I 


may make my start in Telev 
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... A Worthy Compon'tort 
of 


SPCCIFIC ATIONS 

DC Voltage 

Rjnges-].2, 12, CO, 300, 1200 <^0.000 with 
Accessory High I'oltuge Probe) 
lu()ut Resistapice^lO Megohms for all ranges 
DC Probe^with one megohm isolating'resistor 
Polarity reversing switch 
Ohms 

Ranges—1000 (10 ohms center) 

100,000 (1000 ohms center) 

I megohm (10,000 ohms center) 

10 megohms (100,000 ohms center) 

1000 megohms (10 megohms center) 

AC Voltage 

Ranges-L2, 12, 60. 300, 1200 
Impedance (with cable) approx. 200 mmf shunted 
by 275,000 ohms 

AF Voltage 

Ranges—1.2, 12, CO 

Frequency Response—Flat to 700,000 cycles 
Decibels 

Ranges -20 /o + 3, — 70 /o -{-23, +4 to A-37. 

+ 78 to -{-5/, +30 to +63 
Zero Power Level—I Al. Ir COO ohms 
Galvanometer 

Zero center for FM discriminator alignment and 
other galvanometer applications 

R. F. Voltoge 

(Signal tracing with Accessory High Frequency 
Crystal Probe) 

Range—20 volts maximum 
Frequency—Flat 20 KC to 100 M.C. 

105^125 V. 60 cycles 

Size 5*/i".v7'V3*/i" (bakelite case). Weight: 4 lbs. 
Shipping U ’/..- 6*4 Ihs. 

Dealer’s Net Price Model 303, including DCV 
Probe, ACV—Ohms probe and Ground Lead— 
558.75; Accessory High Frequency Probe, 57,50 
Accessory High Voltage Probe, 5/4.85 
Also available »vifh roll fop cose, A^odcl 303Rr^564.75 




Smaller and Handier for Greater Portability 

A %\orchy companion of the world-famous Model 260 is this brand 
new addition to the Simpson line—the Model 303! 

Skilled Simpson engineers spent months of painstaking research 
in the laboratory to produce the Model 303, which is one of the 
most versatile instruments ever made for TV servicing. This rug¬ 
gedly constructed instrument offers the maximum in portability 
because it is approximately 60% smaller than other vacuum tube 
volt-ohmmeters. However, no sacrifice has been made in read¬ 
ability. The 303 has a large meter, despite its handy com¬ 
pactness. 

One of the many features of the 303 is its low current consump¬ 
tion. The AC voltage range is wider than on any other similar 
instrument—from 1.2 volts minimum to 1,200 maximum. Like all 
other instruments bearing the Simpson name, the Model 303 is 
an instrument of highest quality at an amazingly low price. 


SIMPSON ELECTRIC COMPANY 

5200-5218 West Klnzie Street, Chicago 44, Illinois 
In Conodo; Boch-Simpson, ltd., London, Ontario 
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THE NEW 

HANDITESTER KIT 

MORE ^e<lttincL THAN EVER BEFORE 


• Beautiful ttreamline Boketite cote. 

• AC and OC ronget to 5,000 Volts. 

• 1% Prec«»ion ceromic resistors. 

• Convenient thunsb type odjust control. 

• 400 Microompere meter movement. 


• Quality Bradley AC rectifier. 

• Multiplying type ohms ronget. 

• All the convenient ranges 10-30^ 

300-1,000-5,000 Volts. 

• Lorge quolity 3* built-in meter. 


The instrument for all—the ranges you need —beauty you'll enjoy for years pnd you 
can assemble it in a matter of minutes—an instrument for everyone. The liandiest 
quality voltohmeter of all Small enough to put in your pocket yet a full 3 meter. 
Easy pictorial wiring diagrams ehmmate all assembly problems. Uses only ‘fo prccismn 
ceramic divider resistors and wire wound shunts. Twelve different ranges AC and 
ranges of 10 30-300 1.000 5.000 Volts. Ohms ranges of 0 3,000 ohms and 0 300.000 
ohms. Milliampere ranges of lOMA and lOOMA. Hearing aid type ohms adjust control 
fits conveniently under thumb for one hand adjustment Banana type jacks for positive 
low resistance connections. Quality test leads included. The high quality Bradley instru¬ 
ment rectifier was especially chosen for linear scales on AC. 

The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement cornes 
already mounted in the case protected from dust during 
assembly. An ideal classroom assembly instrument useful for 
a lifetime. Perfect for radio service calls, electricians, garage 
mechanics, students, amateurs and beginners in radio. The 
only quality voltohmeter under §20.00. An hour of assembly 
saves you one-half the cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 lbs. 


'fUte 

HANOy 

OHMS 

ADJUST. 








EXPORT DEPT. 

3 East 40lh St. 
NEW YORK CITY (16) 
CABLE: ARIAB-N.Y. 


lO 


MICHIGAN 


BENTON 


HARBOR 


_w rneti 




PUSH-PULL EXTENDED RANGE 

5 OSCILLOSCOPE KIT 

"pcaCicici. 


The first truly television oscilloscope. 
Tremendous sensitivity .06 Volt RMS 
per inch deflection. 

Push-pull verf/col on</ horizontal amplifiers. 
Useful frequency range to IVi Mega¬ 
cycles. 


Extended sweep rongo IS cycles to 
70,000 cycles. 

New television type multivibrator 
Sweep generotOr. 

New magnetic alloy shield included. 
Still the omozing price of S39.50. 


The new 1950 Push-Pull 5" Oscilloscope has features that seem impossible in a $39.50 oscilloscope. 
Think of it — push-pull vertical and horizontal amplifiers with tremendous sensitivity only 
six one hundredths of a volt required for full inch of deflection. The weak impulses of television 
can be boosted to full size on the five inch screen. Traces you couldn’t see before. An^zing 
frequency range clear useful response at 2 ' Megacycles made possible by improved push-pull 
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television. 
New type multi-vibrator sweep generator with more than twice the frequency range. 15 cycles 
to 70.000 cycles will actually synchronize with 250.000 cycle signal. Dual positioning controls 
will move trace ovcr any section of the screen for observation of any pari. New magnetic alloy 
CR tube shield protects the instrument from outside fields. All the same high quality parts, 
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts New 
instruction manual now has complete step by step pictorials for easiest assembly. Shipping 
Weight 30 lbs. Order now for this winter s use. 

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES 
A conversion for all 03 and 04 scopes is ovailabJe changing them to the new push-pull ampli¬ 
fiers (docs not change the sweep generator). Complete kit includes new chassis, tubes and all 
parts. For a small investment, add the latest improvements to your present oscilloscope (Except 
C R Tube Shield). Shipping weight 10 lbs. <10 

Order 05 Conversion Kit No. 315. . ^ I x.JV 
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IMPEDANCE BRIDGE KIT 


A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 


ELSE TO BUY 


Measures Inductance from 10 microhenries fa 100 henries capac> 
itonce from .00001 MFD to 1000 MFD. Resistance from ,01 ohms to 10 
megohms. Dissipation factor from .001 to 1. "O' from 1 to 1000. 


Ideal for schools, laboratories, service shops, serious experimentors. 


An impedance bridge for everyone — the mosi useful instrument of all. 
which hercrofore has been out of the price range of serious experi- 
mentors and service shops- Now at the lowest price jxxsiblc- All highest 
quality parts. General Radio mam calibrated control. General Radio 
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing 
— 200 micro amp zero center galvanometer — l _> of 1 ceramic non- 
inductive decade resistors. Prulessional tv|X‘ binding posts wuh standard 
^4 Centers. Beautiful birch cabinet Directly calibrated Q and dissipation factor scales. 
Ready calibrated capacity and inductance starivlards of Sf/tir Mica. accurate to ' of 1 
and with dissipation factors of less than >0 parts in one million. Provisions on panel for 
external generator and detector Measure all your unknowns the way laboratories do — with 
a bridge for accuracy and speed. 

Internal 6 volt battery for resistance and hummer operation Circuit utilizes W heatstone. 
Hay and Maxwell circuits for different me.osurements- Supplied complete with every quality 
part — all calibrations completed and instruction manual for assembly and use. Deliveries 
arc limited. Shipping weight, approximately 15 lbs. 







I R F. CRYSTAL 
^ TEST PROBE KIT 

I No. 309 Kit to assemble. 

R.F probe extends VTVM 
i: range to 100 Me. Com- 
j plete with 1N34 crystal. 
I Ship. \Vt.. 1 lb. $6.50 









1 0,000 V. H. V. I 

TEST PROBE KIT ^ 

No. 310. Extends range 
of any 1 1 megohm 
VTVM to 3.000 and > 
10,000 Volt ranges. A 


necessity for television. | 

Shipping Wt.. 1 pound. «: 

. 5^*50 I 





TOOL KIT « 

Now a complete tool kit | 

to assemble your Heathkit. | 

Consists of K tauter dugon- j 

al Cutters and pointed nose | 

assembly pliers. Xcclitc | 

screwdriver. 60 Watt 1 lOV. | 

soldering iron and supply | 

of solder. Shipping Wt . 2 5 

lbs. Complete kit $5 93 I 



$39 




asf TO BUY 


Everything you want in a tele¬ 
vision alignment generator. A 
w ide band sweep generator cover¬ 
ing all FM and TV frequencies 
0 - 110 and 165 to 220 Mega- 
cycles, a marker indicator covering 
19 to 43 Megacycles. AM modu¬ 
lation for RF alignment — va¬ 
riable calibrated sweep width 
0 - 30 Me. — mechanical driven 

inductive sweep. Husky I lOV. 60 cycle power transformer operated — step type output 
attenuator with 10,000 to I range — higfi output on all ranges — b.md switching for each 
range — vernier driven main calibrated di.il with over 45 inches of calibration — vernier 
driven calibrated indicator nurker tuning. Large grey crackle cabinet 16^8 " x I03'g"x 
7-3/16" Phase control for single trace adjustment. Uses four high frequency triodcs plus 
5Y3 rectifier — split stator tuning condensers for greater efficiency and accuracy at high 
frequencies — this Heathkit is complete and adequate for every alignment need and is 
supplied with every part — cabinet —calibrated panel — all coils and condensers wound, 
calibrated and adjusted. Tubes, transformer, rest leads — every part with instruction 
manual for assembly and use. Actually three instruments in one — TV sweep generator — 
TV AM generator and TV marker indicator. Also covers IM band. 




GENERATOR 


KIT 
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II in HEATHKITS... 


TUBE CHECKER Kl 

*peat<ine^ 

1. Measures each element individually S. Checks every tube element 

2. Mas gear driven roller chart 6. Uses latest type lever switches 

3. Mas lever switching for speed 7. Uses beautiful shatterproof full view meter 

4. Complete range of filament voltages 8. Large size 11' x U* x 4' complete 

9. Checks new 9 pin piniatures 

Check the features and you will realize that this Heathkit has all the 
features you want. Speed — simplicity — beauty — protection against 
absolescente. The most modern type of tester — measures each element 
— beautiful Bad-Good scale, high quality meter — the best of parts — 
rugged oversize llOV. 60 cycle power transformer — finest of Mallory 
sw'itches — Centralab controls — quality wood cabinet — complete set 
of sockets for all type tubes including blank spare for future t>’pes — fast 
action gear driven roller chart uses brass gears to quickly locate and set 
up any type tube. Simplified switching cuts necessary time to minimum 
and saves valuable service time. Short and open element check. No matter 
what arrangement of tube elements, the Heathkit flexible switching ar¬ 
rangement easily handles it. Order your Heathkit Tube Checker today. 

See for yourself that Heath again saves you and yet retains all the 
quality — this tube checker will pay for itself in a few weeks — better 
build it now. 

Complete with detail instructions — all- parts — cabinet — roller 
chart — ready to wire up and operate. Shipping Wr., 15 lbs. 


ELSE TO BUY 


SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 


Experimenters and servicemen working with a 
square wave for the first time invariably wonder 
why it was not introduced before. The charac¬ 
teristics of an amplifier can he determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 
amplifier testing is as easy as signal tracing. 
The low distortion (less than 1%) and linear 
output ( ± one db.) make this Heathkit equal 
or superior to factory built ^uipment selling 
for three or four times its price. The circuit is 
the popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20*200, 200- 
2.000, 2.000-20.000 cycles are provided by 
selector switch. Either sine or Square waves 
instantly available at slide switch. All compo¬ 
nents are of highest quality, cased llOV. 60 
cycle power transformer. Mallory F.P. filter con¬ 
densers. 5 tubes, calibrated 2 color panel, grey 
crackle aluminum cabinet. The detailed instruc¬ 
tions make assembly an interesting and in. 
structive few hours. Shipping Wi.. 13 lbs. 


'Hew 

BATTERY 
ELIMINATOR KIT 


£L5e 
TO BUY 


NEW 

SIGNAL TRACER AND 
UNIVERSAL TEST SPEAKER KIT 




50 

# 


Kow a bench 6 Volt power supply kic 
for all auto radio testing. Supplies 5 • 
lYl Volts at 10 Amperes continuous 
or 15 Amperes intermittent. A well fil¬ 
tered rugged power supply uses heavy 
duty selenium rectifier, choke input filter 
with 4.000 MFD of electrolytic filter. 
0-15 Volt meter indicates output. Out¬ 
put variable in eight steps. Excellent for 
demonstrating aufo radios. Ideal for 
servicing — can be lowered to find 
sticky vibrators or stepped up to equiva¬ 
lent of generator overload — easilv 
constructed in less than two hours. 
Complete in every respect. Shipping 
W't., 18 lbs. 


\ £LSE 

I TO BUr 


The popular Heathkit signal tracer has now 
been combined with a universal test speaker at 
no increase in price. The same high quality 
tracer follows signal from antenna to speaker 
—locates intermiticnts—defective parts quick¬ 
er—saves valuable service time—gives greater 
income per service hour. Works equally well 
on broadcast — FM or TV receivers. The test 
speaker has assortment of switching ranges to 
match push pull or single output impedance. 
Also test microphones, pickups — PA systems 
— comes complete — cabinet — 11OV. 60 
cycle power transformer — tubes, test probe, 
all parts and detailed instructions for assembly 
and use. Shipping VCt., 8 lbs. 




f 13 £c 
^ NEW ' 
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MORE QUAIITY in 



^ 9 S<? 


* 7 ^ NEW 1 950 

VACUUM TUBE 

VOLTMETER KIT 

"pccUetnci. 


New 200 microampere meler. 

U»e» 1% precision ceramic divider resistors. 
Born>ovt proof meler circuit. 

24 complete ranges. 

Isolated probe for dyn'omic testing. 

Most beautiful VTVM in America. 


Accessory probes (extra) extend ranges to 
10,000 Volts and 100 Megacycles. 

Modern pusb-pul) electronic vollmeter circuit. 

Electronic AC circuit. No current drawing 
rectifiers. 

Shatterproof plastic meter face. 


A new Model V‘2 Heathkit VTVM with new 200 microampere meter' four additional 
ranges—full scale linear ranges on both AC and DC of 0-3 V., 10 V , 30 V.. 100 V., 300 V., and 1,000 V. 
Accessory probe listed elsewhere in ad extends voltage range to 3,000 and 10.000 volts D.C New’ model 
has greater sensitivity, stability and accuracy—still the highest quality features—shatterproof plastic 
full view meter face—automatic meter protection, push-pull electronic voltmeter circuit, 
linear scales—db scale—ohmnietcr measures 1/10 ohm to 1 billion ohms with internal 

battery—isolated DC test prod for dynamic measurements—11 megohm input resist* _^ 

ance on DC — AC uses electronic rectification with 6Hf> tube. All these features and still 
the amazing price of only $24 50. Comes comtilete with cabinet—panel—three tubes— 
new Mallory switches—test prods and leads. I ceramic divider resistors and all other 
parts. Complete instruction manual for assembly and use. Better start your tal^ratory 
with this precision instrument. Shipping weight 8 lbs. Model V-2 . 



* 24 ^ 








1950 VERNIER TUNING R.F. 

SIGNAL 


GENERATOR KIT 

^ecitwta. 



New 5 to 1 rotio vernier tuning • 
for eose and accuracy. 

New external modulation switch— • 

use it for fidelity testing. • 

New precision coils for greater • 
output. 


Cathode follower output for greotest 
stability. 

400 cycle audio ovoiloble for audio testing. 
Most modern type R.F. oscillator. 

Covers 150Kc. to 34Mc. on fundamentols 
ond calibroted strong harmonics to 102 Me. 


MODfl^jl 


$19M 
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The most popular signal generator kit has been vastly improved—the experience of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for 
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage. 

The new features double the value—think of being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil¬ 
lator modulates R.F. signal and is available externally for audio testing. The new 5 to I 
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The 
coils are already precision wound and calibrated. Uses turret type coil and switch 
assembly for ease of construction. The generator is 110 V. 60 cycle transformer operated 
and comes complete m every detail—cabinet — tubes—coils—beautiful two color cali¬ 
brated panel and all small parts — new step-by-step pictorial diagrams and complete 
instruction manual make assembly a cinch even for novices. Why try to get along with¬ 
out a signal generator when you can have the best for less than a twenty a - * 

dollar bill. Better order it now. Shipping weight 7 lbs. $ 1 9,50 

CONVERSION KIT FOR G-1 GENERATORS 

Conversion kit for G-l generators for vernier tuning and external modulation includes 
new high band coil for greater output. Gives all the features of new G-5 listed ^ _ _ _ 
above. Order G-S Conversion Kit No. 316...$4,50 
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(hdrn'tfm. HEATHKITS %»< 


'Wcat&tiiC 

ELECTRONIC SWITCH KIT 

DOUBLB5 THE UTUtTY OF ANY SCOPE 



*34 




eiSB TO BUY 


An electronic switch used with any oscilloscope provides two 
separately controllable traces on the screen. Each trace is controlled 
independently and the position of the traces may be varied. The 
input and output traces of an amplifier may be observed one beside 
the other or one directly over the other illustrating perfectly any 
change occurring in the amplifier. Distortion — phase shift and 
Other defecis show up insrantly. I lOV. 6a cycle transformer oper¬ 
ated, Uses 5 tubes (I 6X5» 2 6SN7‘s, 2 6SJ7's). Has individual 
gain controls, j>ositioning control and coarse and fine sweeping rate 
controls. The cabinet and panel match all other Heathkits. Every 
part supplied including detailed instructions for assembly and use. 
Shipping Wt,, 11 lbs. 


TUNER KIT 


A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it’s ready to play 
— uses super regenerative circuit— 110V\ 
(»0 cycle transformer operated — two gang 
tuning condenser — slide rule calibrated 
dial — two tubes — complete instruvtions 
including piitorial enable even beginners 
to build successfully. Shipping Wt., i lbs. 

Beautiful mahogany cabinet for FM 
Tuner (shown above) extra. $3.75 




CONDENSER CHECKER KIT 


$19 








*pMtunci, 


3.T UBE All WAVE 



RADIO KIT 


.Power factor stole 
Measures resistance 
Meosures leakoge 
Checks poper-mica- 
elecirolylics 



An ideal way to learn radio. This kit is com* 
pletc ready to assemble, with tubes and all other 
parts. Operates from llOV AC. Simple, clear 
detailed instructions make this a gtxnl radio 
training course. (Clovers regular broadcasts and 
short wave bands. Plug-in coils. Regenerative 
circuit. Operates loud speaker. Shipping Wt., 
.s lbs. 

HS30 Headphones per set. $1.00 

2 V 3 " Permanent Magnet Loudspeoker. 1.95 

Mahogany Cabinet. 2.95 


• Bridge type circuit 

• Mogic eye indicator 

• 110 V. tronsformer 
operoted 

• All scoles on panel 

Checks all types of condensers, paper-mic.i-elect roly tic-ccramic over 
a range of .(lOOOl MFD 10 1000 MFD. All on readable scales that 
are read direct from the panel. NO CHARTS OR MULTIPLIERS 
NECl-SSARV. A condenser checker anyoric can read without a 
college education. A leakage test and polarizing voltage for 20 to 
500 volts provided. Measures power factor of elect roly tics between 
and 50 1 lOV. 60 cycle transformer operated complete with 
rectifier and magic eye tubes, cabinct» calibrated panel, test leads 
and all other parts. Clear detailed instructions for assembly and use. 
VC'hy guess at the quality and capacity of a condenser when you 
can know for less than a twenty dollar bill. Shipping Wt.. 7 lbs. 




G H FIDEL 


I T Y 





B L A N 



AMPLIFIER KIT 


ELSE TO 
BUY 

*14” 


Build this high fidelity amplifier and 
save two-thirds of the cost. IIOV. 
60 cy, transformer operated. Push pull 
output using 1619 tubes (military 
type 6L6's), two amplifier stages using 
a dual triode (6SL7), as a phase in¬ 
verter give this amplifier a linear re* 
production equal to amplifiers selling 
for ten times this price. Every part 
supplied: punched and formed chassis, 
transformers (including quality out¬ 
put to 3-8 ohm voice coil), tubes, 
controls, and complete instructions. 
Add postage for 20 lbs. 

12" PM Speakers for above... .$6.95 
Mahogany Speaker Cabinet, 

14 ' X 14> / X 8".$8.75 
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How to Pass 


Commercial 
Radio Operator 


) C!iii tr^iiii you to puss your FCC 
LinMiiii* KxutJis in u few short vvoek.> 
if yoiiVc liail any prurth-ul luilio 
exMeririH'c uniuleur. Army. Navy, 
radio s^rviriin;, or other. Jly limo- 
proven pluii cun put yon, too, 
on the ro:i(l to success. 

Let me send you FREE 
the entire story 

.Inst fill out the coupon Htnl mail it. 

I will send .von. free of cliurite, a 
entry of “How to I'jujh FCC htcense 
F.vams.” phis a airhole FCC-typc 
K-vani, and the amazltw new Imoklet. 
■“.Money .Making FCC License Infor¬ 
mation.” 

KDW, II. nUlLFOUl), 
Vice President 


License 
Exams 


FREE 



Tells where to apply for ond take FCC eaamina- 
tions, location of examining offices, scope of knowl¬ 
edge required, approved way to prepare for FCC 
examinations, positive method of checking your 
knowledge before taking the examinations. 


Get your FCC ticket in 

IT’S EASY IF YOU USE Cl RE 
SIMPLIFIED TRAINING AND 
COACHING METHODS AT 
HOME IN YOUR SPARE TIME: 


m a rm SHORT miKS 


Get This Amazing New Bookie 



1. Tells of Thousands of Brand- 
New Better Paying Radio Jobs 
Now Open to FCC License 
Holders. 


Get your license easily and quickly and be ready for the Jobs open to 
ticket holders which lead to S3000 to $7500 (average pay reported by 
FCC nationwide survey). CIRE training is the only planned course of 
coaching and training that leads directly 
to an FCC license. Your FCC ticket is 
recognized in all radio fields as proof of 
your technical ability. Employers often give 
preference to license holders, even though 
a license is not required for the job 
an FCC “ticket” and the Job is yours! 

CIRE Job-finding Service 
Brings Amazing Offers of Jobs! 

“ I :ini worklnK at WHJM a;] trunsmltler 
enKln<‘er. llpeelTpd thl.s position in response 
lo one of the employrneni applioallons sent 
me upon completion of ni.v course and the 
terelviiii; of my lilploma. I received my 1st Class 
Kadloteleplione License on March 2. 1940. 

—Student No. 2608 .\T 

Thunks for the Appllcalion for Kmnlnyment you re- 
cinily prepared for me. I foiiinl satisfactory employ 
iiii-ni I sithmiileLl 57 letters, enctosini; the resume 
you supplied. I rereired IJ letters IndlcalinK my 
ui’pllcalion was filed for future reference. :i telephone 
calls, and 1 letter requestiiiK personal Interview's. 

".As a resiili. I am emplo.ve<I in u development engi- 
neerinK capacity."—Student No. 4235 Nli. 





2. Tells How We Guarantee to 
Train and Coach You 
Until You Get Your 
FCC License. 




3. Tells How Our 
Amazing Job- 
FINDING Service 
Helps You Get the Bet¬ 
ter Paying Radio Job Our 
Training Prepares You to 
Hold. 


Don't Waste Valuable Time 

MAIL COUPON TODAY! 

Don't put ofT cettiuir this vtiltinblo tiiforiiintion. (lootl Jobs in 
riMlio riPMi like you. You ctin pura higher itieoiiie. have a 

Lank tucniiiit. enjoy viications. and Inive easier and better living. 
Hut yon ninst: have yoiir rC<’ License. Hurry! Fill out the 
coupon right now ainl tiniil it. There is no obligation. You owe it 
to yourself to get the full story NOW. 

CLEVELAND INSTITUTE OP RADIO ELECTRONICS 
Desk RC-11 4900 Euclid Bldg.. Cleveland 3. Ohio 

Approved for Veteran Training under the Bill of Rights” 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RC-11 4900 Euclid Bldg., Cleveland 3, Ohio 

Address to Desk No. to Avoid Delay 

I wjint to know ht>\r I ran get my FCC ticket in a few short weeks, Send itie your 
FKKL booklet. ”llow to Fa>s FCC License hAamiiiations'’ (does not cover exams 
for Amateur Lireii.'je). ;is well as a samide FCC-type exam and the amazing new 
booklet, ".Money-.Making FCC Lk-ense hifoitiiatlou. ' 

NAME. . 


ADOItESS. 

crrY. 


ZONE. ST.\TE. 


□ Veterans check for enrollment information under (?.l. Hill. 

NO OBLIGATION—NO SALESMEN. 
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To til© Service Technician 


v-r-v 





ism 


. . . How many service techni¬ 
cians are there in the 11.S.A.? . . . 



m 



wm 




By Hu 90 Gernsback 
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Ti 


'HIS particular article is addressed exclu¬ 
sively to the radio servicing trade. The reason: 
Ever since the inception of this magazine, in 
1929, a large percentage of its reading matter 
has been addressed to the service technician. 
For over 21 years, as our old readers well remem¬ 
ber, this policy has never 


•1'. 
A ■■ A t' 

-(.yA* V, 


changed. 

From time to time we 
have made various sur¬ 
veys to ascertain the ex¬ 
tent of service-technician 
readership of the maga- i 
zine and have been able i , 

to draw certain conclu¬ 
sions from this. Yet. the editors in planning the 
magazine over a long-i*ange term must have certain 
vital information as to its readers. No one can give 
that information to ns better than YOU. 

Several years ago we made a mail survey and 
found that 53% of our readers were connected 
in one way or another with radio servicing. 

With the advent of television, revolutionary 
changes have taken place within the servicing in- 
dustry. To find out what the prevailing trends are, 
a new survey is urgently required. 


The sensational advance of television during the 


past two years leaves no doubt whatsoever that the 
entire country will soon be blanketed completely 


B tSfe with television stations. 

Yet, speaking populationwise, 40% of the coun- 


try does not have television as this is written. It is 
certain, however, that by 1953 nearly all of this 
country’s inhabitants will be within range of a 
television transmitter. 

Service technicians who have read Radio-Elec- 
TRONics have no doubt observed that not all of our 
readers see eye to eye with us on our television 
policy. Those readers who ai-e not now in an area 
served by television stations particularly criticize 
US for carrying television articles at all. The reason 
is that to them, for practical purposes, television 
/I"- articles are only of theoretical interest at present. 
'y/r’l Yet, as we have pointed out editorially a num- 


ber of times, even if you are in a locality not served 
by a television station, non’ is the time to learn all 
you can on the subject, because the moment a tele¬ 
vision transmitter begins functioning in your re¬ 
gion it iviU be too late and time will be too shoit 
to get practical experience. 

The editors keep all 
these points in mind in 
the foiTnulation of their 
editorial policy, particu¬ 
larly from the long- 
range viewpoint. They 
also know that today 
there are service tech¬ 
nicians who service only 
radios, but do not touch television. Some confine 
themselves to television receivers, while others do 
both. 

To give you the magazine you want at the pres¬ 
ent time, when the whole servicing industry—due 
to the impact of television—is in a state of flux, 
it is of utmost importance to the editors to have 
certain information on radio servicing which only 
you can supply. 

The editor therefore, urges you to do us a great 
service and fill out the short blank which you will 
find on page 52 and mail this back to us as quickly 
as possible. It will give us the information neces¬ 
sary to bring to you in the future the articles and 
information which you want and need most. 

This is the first time in 21 years of publishing 
your magazine that the editor has asked for your 
cooperation in this manner. 

Won’t you be good enough to comply with this 
simple request and return this short questionnaire 
as soon as possible? 

If you know others in the servicing industry, 
please tell them about this too. The information is 
vital and most important to them and to you, as 
well as to us. 

For our part we will, as soon as the returns are 
complete, publish a comprehensive resume of this 
questionnaire. This will appear probably in our 
March issue—sooner if feasible. 

Thank you for your cooperation! 
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By H. K. MILWARD 
and R. W. HALLOWS 


I N Britain there is as yet no regular 
FM broadcasting, and there has been 
no propaganda blitz over the re¬ 
spective merits of the limiter-dis¬ 
criminator and ratio-detector systems 
as noise rejectors. An inquiry into this 
question can thus be undertaken with 
a completely impartial approach and 
with no background of ‘‘politicaF^ bias. 
That is why the Editor asked us some 
months ago to make a series of com¬ 
parative tests and to report the results 
which we obtained. Standard compon¬ 
ents made by leading firms in the 
United States were sent us in England 
and these were used in circuits made up 
for the tests, which were conducted in 
one of the best equipped radio labora¬ 
tories in the country 

The ratio detector is simpler than the 
discriminator with its necessary limiter 
or limiters; it requires fewer compon¬ 
ents, and, although a little more difficult 
to adjust in the first place, it is likely 
to be considerably cheaper to produce 
than the other. It is therefore important 
to know how its inherent noise rejection 
—one of the great advantages of FM 
over AM—compares with that of the 
limiter-discriminator. The conclusions 
we reached as the result of measure¬ 
ments and a series of aural tests are: 
I. Though the difference in noise re¬ 


jection is ^ . ... 

with one limiter is a slightly better per¬ 
former than the ratio detector; 

2. The discriminator with two lim¬ 
iters is decidedly superior to the ratio 
detector; 

3. The superiority of the discrimina¬ 
tor is most marked when the noise level 
is high. 

In the measurements made, peak val¬ 
ues of both signal and noise were used. 
Actually, the annoyance effect of im¬ 
pulse noise is proportional to peak val¬ 
ues only when the recurrence of pulses 
is slow. As the recurrence frequency 
increases, the annoyance level becomes 
proportional to r.m.s. values^ For com- 


I BBC Research Department, Report C,036. 


parison of the two circuits, however, it 
is immaterial whether peak or r.m.s. 
values are used so long as the same 
measure is used for both. 

A block diagram of the complete test 
circuits is shown in Fig. 1, The r.f. and 
first i.f. stages were part of a receiver 
designed for FM. The i.f. and oscillator 
stages were modified to give an output 
at 10.7 me. Two small coils of one turn 
each were wound on the output trans¬ 
former of this i.f. stage and the output 
fed via two short co-axial leads to the 
test circuits. This insured that the 
test circuits were fed with similar sig¬ 
nals so that comparative tests could 
be made simply by switching. 

The noise generator was made up 
from a 6-volt vibrator, a car ignition 
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coil, a spark plup, and a 6-volt storage 
battery. These A\’cre mounted in a 
double metal box as shown in Fig. 2. 
Originally it was intended to vary the 
noise signal by altering the coupling of 



Fig. 2—Details of noise generator. 


the coil feeding the receiver, but this 
was found unsatisfactory, for the noise 
signal stubbornly refused to be atten¬ 
uated by more than a few db. The diffi¬ 
culty was overcome finally by feeding 
the first r.f. coil as shown in Fig. 3, and 
varying noise strength at its source. 
Three levels of noise were obtained by 

1. Connecting the inner conductor of 
the co-axial to the outer box in a very 
small loop (Fig. 2-b). 

2. Connecting it to the inner box in 
a small loop (Fig. 2-c). 

3. Connecting as in Fig. 2-a with a 
large loop. 

For the tests the noise generator was 
placed outside the shielded cage in 
which the rest of the work was done, 
and the co-axial led through the mesh 
of the cage. 



Fig. 3—Method of injecting the noise. 

Some attenuation of noise level was 
obtained by leaving a long cable be¬ 
tween the cage and the generator. The 
lowest level provided gave output sig- 
nal-to-noise ratios of around 1 for sig¬ 
nals which were just above threshold 
for limiter or a.v.c. action. The gen¬ 
erator produced 50-70 noise pulses per 
second. 

The signal generator was a simple 
FM oscillator which had been cali¬ 
brated for the tests. The deviation it 
produced was not linear; but as the 
tests required only a signal to be com¬ 
pared with the noise, this was no dis¬ 
advantage. 

The circuits tested are shown in Figs. 
4 and 5. (The schematics have been 
simplified by leaving out screen and 
suppressor connections.) They were 
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lined up at 10.7 me with a 160-kc band¬ 
width with the aid of an oscilloscope 
and sweep oscillator. Response curves 
for the two test circuits were made as 
similar as possible. The curves showed 
a response which was level to within 
3 db 70 kc each side of 10.7 me and 
was 6 db down at ± 80-kc deviation. 
The loss beyond these limits was about 
0.4 db per kc. 

When the i.f. stages were satisfac¬ 
torily lined up, the demodulators were 
tackled. The discriminator gave the 
curve of Fig. 6-a without adjustment, 
and the ratio detector gave that in Fig. 
6-b after adjustment of the tuning 
slugs in the transformer. The ratio de¬ 
tector was then adjusted for maximum 
AM rejection by injecting a 400-cycle 
signal into the suppressor grid of the 


To assure complete impartial¬ 
ity, this comparative test of 
ratio and phase detectors was 
arranged in England, where 
regular FM broadcasting has 
not as yet been established. 


first r.f. stage, which produced a sig¬ 
nal which w'as amplitude-modulated. 
The presence of output containing a 
400-cycle component was shown by the 
oscilloscope-. The circuit values were 
adjusted until this component was a 
minimum. 

The outputs of the two demodulators 
were connected via a changeover switch 
to the a.f. amplifier and meter. No de- 
emphasis circuit was used as it would 
not have affected the relative merits of 
the circuits. The a.f. amplifier was a 
simple, two-stage, negative feedback 
combination, with an input impedance 
of about 20,000 ohms. The gain was 

- This in-04*wliir«- is tifsrribed in full in *‘Tho K:(ti4> 
Dctect€»r.*‘ hy Set-h y and Aviiis. vi* u-, 

June, 1!'47. 


controlled by varying the feedback path 
in fixed steps of 4 db. 

The output meter was a v.t.v.m. with 
two inputs, one for r.f. and one for a.f.; 
and the meter itself was calibrated in 
decibels (reference 1 milliwatt). The 
meter input impedance was approxi¬ 
mately 6,000 ohms, and the amplifier 
output impedance was adjusted to 
match. Thus readings of relative signal 
strengths could be made directly. The 
.«cale readings for a.f. signals were 
checked and found to be accurate. For 
both a.f. and r.f. inputs the meter 
measured peak volts for anything above 
30 cycles or 30 pulses per second. 

After this preliminary work the 
main test readings were taken. First 
the output meter (r.f. input) was con¬ 
nected to the output of the two i.f. 
stages of the ratio-detector circuit, and 
the a.v.c. was switched off. The noise 
generator was switched on, a reading 
taken, and the generator switched off 
again. This gave the level of noise with 
no signal. The signal generator was 
then switched on (with 400-cycle FM 
deviation it 22.5 kc, representing about 
30Cr of maximum deviation) and read¬ 
ings were taken for each of several gen¬ 
erator output control settings. This 
gave a set of signal-to-noisc ratios for 
the r.f. side. 

Following this the output meter was 
connected to the a.f. side and a.v.c. 
switched on for the ratio detector. 
Readings were then taken wdth the sig¬ 
nal generator operating the whole time, 
its output being varied as required. For 
each previously charted output level, 
a.f. readings for both detector circuits 
were taken of noise output with modu¬ 
lation off and modulation output with 
noise off. These readings gave output 
signal-to-noise ratios for each circut. 
The actual signal-to-noise improve¬ 
ment, a.f. ratio r.f. ratio, depends on a 
number of factors including percentage 
modulation (in the case about 30^r). 
and also the accuracy of the output 
meter at radio frequencies. Thus the 
improvement ratio showm by these re¬ 
sults is not necessarily accurate, but 
the comparative output figures are. The 
results are shown in Figs. 7-a and /-b. 

The ratio detector was then altereil 
to the form shown in Fig. 8 and a 
further test made. The results (Fig. 
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Fig, 4—Simplified rireiiit of the rali<i <leteelor UM*d in the experiments. 
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Fisr. 5— The liniiler-di^^criniinutor pariillel of the oirciiil sIiohii in Kip. 5. 


T-a I are substantially the same as those 
for the original circuit. The results 
taken for two limiters with the dis¬ 
criminator and one limiter with the 
ratio detector are interesting in that 
they suggest a connection between noise 
rejection and AM rejection. This is not 
surprising, for a noise pulse effectively 
consists of two parts: that which af¬ 
fects only an FM system, and that 
which affects an AM system. There 
would he a certain minimum noise re¬ 
sponse from the most perfect FM sys¬ 
tem. and any practical system would 
t>e worse in proportion to its AM re¬ 
sponse. 

Finally, the two circuits were tested 
aurally. The receiver was coupled to 
a short rod antenna and tuned to the 
BBC experimental FM transmissions. 
The noise generator was placed outside 
the building with a short length of wire 
protruding as an antenna. A variable 
attenuator was inserted in the output 
of the ratio-detector circuit and ad¬ 
justed so that the output from a loud¬ 
speaker was the same for both circuits. 
Flicking the switch made it possible to 
compare noise levels. 

In the tests four observers were 
asked to judge which circuit was least 


IDENTIFICATION of a hitherto un- 
I known brain wave, which seems to 
he associated with thought, is reported 
by a research team of the Institute 
for Applied Experimental Psychology, 
Tufts College, Medford, Mass. Readers 
familiar with electroencephalography 
vill remember that previously recog¬ 
nized brain waves not only appear best 
■vhen the mind is at rest, but are ac- 
Mially inhibited by thought processes. 

S S 5 

Dips show drop in ‘^tltouglit output*^ as 
"iihjrrl finish«‘S reading line of type. 

The four researchers, John L. Ken¬ 
nedy, Robert M. Gottsdanker, John C. 
Armstrong, and Florence Gray, have 
named the new manifestation **kappa 
waves.** The figure shows how the 
waves appear when the subject reads. 
The irregular waves are produced as 
the reader scans each line of type, and 
the retrace results in the drops at S. 
Tlie third and longer wave was recorded 


noisy. The ratio detector with a.v.c. 
and discriminator with one limiter were 
tried first. When the noise level was so 
high that all but loud passages were 
masked, the judgment averaged al)out 
3 to 1 in favor of the discriminator, 
each observer listening to about 10 
changeovers. When noise was low 
enough to be noticeable only during soft 
passages, the results were about even 
for the two circuits if the switching 
was done during loud signal passages 
and about 3 to 2 for the discriminator 
if done during the soft passages. 

When the discriminator was used 
with two limiters, the ratio detector 
remaining as it was, the results were 
100% for the discriminator on the loud 
noise test and about 7 to 1 on the low 
noise. These results confirmed the meas¬ 
urements generally, although the dif¬ 
ference appeared to be more noticeable 
aurally than was to be expected from 
the actual figures. 

During the tests both circuits stayed 
in adjustment and no difficulty was ex¬ 
perienced in lining up and adjusting 
either. The ratio detector was some¬ 
what more tedious to adjust, and the 
component values appeared to be a 
little more critical. 


as the reader concentrated on a new 
paragraph. Similar graphs made while 
the subject was performing mental mul¬ 
tiplications and other tasks requiring 
thought show a remarkable correlation 
of kappa bursts to periods of thought. 

The kappa waves are detected by 
electrodes placed just back of the ex¬ 
ternal canthi of the eyes (the corners 
of each eye where the upper and lower 
eyelids meet). 

Later research, reported by the same 
workers to the recent meeting of the 
American Psychological Association at 
Denver, indicates that the kappa waves 
are particularly active when the brain 
is attempting to remember something. 
They reported that when a student was 
learning new material, kappa-wave ac¬ 
tivity was moderate. When the student 
was trying to recall imperfectly-learned 
material the kappa waves reached a 
maximum, and when reciting perfectly 
memorized matter they again sunk to a 
new low, the scientists reported. 

Further research is being carried out 
on these waves, which appear to rep¬ 
resent a new advance in brain study. 



Thoupt, Memory, Produce New Brain Waves 
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by TEX BARBARITE 


nem 


The author 
repairs a 
camera 


M aintaining an electronic 
exhibit like the Radio Corp¬ 
oration of America's Exhi¬ 
bition Hall in the heart of 
Radio City, New York, means a great 
deal more than replacing knobs and 
pilot lights removed by souvenir hunt¬ 
ers. It includes turning a bushing on a 
lathe as well as answering the queried 
of John Q. Public on AM, FM, and 
television. 

My engineering bent was formed in 
my early childhood. My hobby through¬ 
out my younger days, until I was en¬ 
rolled in a girl's private school, fol¬ 
lowed radio lines. My three brothers 
and 1 constructed our own crystal sets. 
When crystal sets were outgrown, we 
graduated to vacuum-tube circuits. 
When I entered the girls school, I 
found myself very unhappy because 
the administration felt that science and 
mathematics were unnecessary subjects 
for a girl. Finishing secondary school, 

I decided to go to the Texas College of 
Mines in El Paso to study for a degree 
in mathematics. There I received a 
scholarship to study electrical engi¬ 
neering at Purdue University. At Pur¬ 
due my interest was spurred by the 
the fact that the field of engineering, 
hitherto dominated by men, was being 
opened to women by the wartime short¬ 
age of men. 

From school I went to RCA in Cam¬ 
den, N. J., and worked in the Tele¬ 
vision Terminal Equipment Design 
Laboratories. This division handled de¬ 
sign for the microwave transmitter, 
distribution amplifiers, video amplifiers, 
synchronizing generators, image orthi- 
con and iconoscope cameras, and all 
associated equipment. 

Having little knowledge of television, 
I took advantage of courses the com¬ 
pany offered in night school. In the 
laboratory we operated our own experi¬ 
mental transmitter, W3XEP, for which 
I got my commercial phone license. 
This provided all-around experience— 
students served as announcers, projec¬ 
tionists, cameramen, station engineers, 
and in other essential positions. At 
ihat time I was also teaching basic 
theory and code to Civil Air Patrol 
cadets. This background was the basis 
for my transfer to the RCA Exhibition 
Hall when it opened in New York in 
April, 1947. 


The most important exhibit here is 
the television field camera mounted in 
a “See Yourself display. This camera 
(see cover), used in conjunction with 
the field power supply, sync generator, 
and camera control, utilizes an image 
orthicon tube. Highly sensitive, it is 
most useful where low light levels are 
available. When the camera is in use, 
the cover can be removed and the view¬ 
finder attached on top of the camera. 
A plug receptacle provides all the con¬ 
nections between the two units. The 
viewfinder is a monitor using a 5FP4A 
kinescope. The sides of the camera are 
hinged to give access to the unit for 
maintenance and servicing. Selection 
of any one of four lenses is made pos¬ 
sible by a rotating turret controlled by 
a handle at the rear of the camera. 

Orthicon Ingenious 

I consider the image orthicon one 
of the most interesting and ingenious 
pieces of equipment I have ever worked 
with. By means of the lens system, the 
optical image is focused on the semi¬ 
transparent photocathode, which is at 
a high negative potential with respect 
to ground. 

The radial electric field produced by 
the accelerator grid between photo¬ 
cathode and target, and the axial mag¬ 
netic field produced by the focus coil 
around the tube, assures proper focus¬ 
ing of the photoelectrons on the target. 


If nonuniformity exists in either elec¬ 
tric or magnetic field, the result is what 
is commonly known as S distortion. 

As a well-focused beam of low-veloc¬ 
ity electrons strikes the target (see 
drawing), enough electrons are depos¬ 
ited on the target to make it negative 
to the remaining electrons in the beam 
and repel them. The potential that any 
point on the target will reach is termed 
the “equilibrium potential.'' The beam 
is kept constant, and the electrons 
turned back are attracted to the rear 
end of the tube which is at the highest 
positive potential. The final function of 
the tube is to amplify the “picture in¬ 
formation'' in the returning electron 
beam. Several multiplier dynodes are 
used, each at a higher potential than 
the previous one. From the last dynode 
(there are five) the electrons are at¬ 
tracted toward the collecto-r mesh (sig¬ 
nal plate), connected to an external 
load resistor. 

New Exhibit Projects 

Projects in the making here in the 
Showroom include a monoscope camera 
and a master monitor, both to be in¬ 
stalled in the control-room racks. The 
monoscope camera is a camera with the 
test pattern on the mosaic of the icono¬ 
scope. The pattern is composed of 
carbon deposited on an aluminum plate. 
The carbon and aluminum have differ¬ 
ent emission characteristics. Electrons 
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emitted by the scanning of the pattern 
are collected on the wall of the mono¬ 
scope tube. This coating is at a posi¬ 
tive potential with respect to the 
pattern, but is a.c.-coupled to ground. 
Therefore, the picture signal appears 
between plate and ground. The master 
monitor uses a 10-inch kinescope and 
a 5-inch oscilloscope and is adaptable 
to the supervision of composite picture 
signals at any stage of our transmis¬ 
sion. A switching arrangement on the 
monitor allows it to be used as a con¬ 


trol unit for the film camera chain. 
Both master monitor and nionoscope 
must be wired for power and for our 
type of switching system, and adjusted 
for optimum operation. 

Working as a maintenance engineer 
for the Promotion Department is not 
all repair work—not for a girl anyway. 
Once I was called on to don my best 
dress and attend a champagne cock¬ 
tail party fashion show at the Ritz. I 
had to forego the champagne, however, 
as my job was to set up and operate a 
PA system for playing records. Another 
time I purchased and installed an in¬ 
verter for Mrs. John McCormack, wid¬ 
ow of the famous Irish tenor. I even 

CONVERTERS FOR 

Stanford Research Institute in Stan¬ 
ford, Calif., recently reassured the na* 
tion^s present and future TV-viewers 
about the coming advent of u.h.f. pic¬ 


ture transmission. The Institute’s De¬ 
partment of Electrical Engineering has 
developed three new u.h.f.-to-v.h,f. con¬ 
verters which are both simple and in¬ 
expensive. With such a converter, a 
standard receiver will need no internal 
modifications to receive u.h.f. programs. 

One of the laboratory models is fixed- 
tuned at 530 me to pick up transmis¬ 
sions from an experimental station 


entertained the mayor and his wife 
from my home town in Texas. It’s all 
in a day’s work. 

Reaction of the public to a female 
technician is varied and amusing. I 
seldom talk to visitors; but, in the two 
years and more that I have been at the 
Exhibition Hall, just about every con¬ 
ceivable reaction has come to me. I’m 
not siding with my sex, but women, 
by far, are easier to talk to than men. 
The women know nothing about radio 
and don’t pretend to, whereas too many 


men are out to “stump the experts.” 
Men also seem reluctant to talk to 
women about a medium that used to 
be exclusively theirs. 

Public pours out troubles 

Many people come here to complain 
about the operation of their radios. 
The majority of these cases do not 
require a technician, but some instruc¬ 
tion and a little public relations. A 
full recitation of the circumstances 
usually paints an entirely new picture. 
But service technicians do know of 
instances where Junior has dropped the 
new radio in the brook while the 90- 
day guarantee was still effective. Other 

THE ULTRA-HIGHS 

operated by John H. Poole, sponsor of 
the project. Another is variable from 
475-675 me, and a third tunes from 475- 
890 me. 


The tuners used are shown in the 
photo. At left is a cylinder oscillator. 
A modified “semibutterfly” oscillator is 
in the center, and a 475—890-mc crystal 
mixer at right. With the usual TV re¬ 
ceiver, noise figure of the converters 
is about 11 db, sensitivity 200 pv. Os¬ 
cillator radiation at the converter’s 
antenna terminals is 56 mv. Image sup¬ 
pression is 42 db. 


set owners complain because the A- 
batteries of their portable receivers 
have gone dead before the end of the 
guarantee of the radio, or that the 
portables won’t play in a steel-con¬ 
structed building. Then there are our 
friends of the would-be-technician 
type who are at leisure and want to use 
all of ours picking up what they didn’t 
learn in school. 

Recently, 1 spent two weeks in Cam¬ 
den, N. J., at RCA’s home office, learn¬ 
ing the latest television circuits and 
techniques. Most important to me was 
the antenna information. Service and 
installation men will be glad to hear of 
the Woodward antenna which receives 
signals from only one direction at a 
time. Not an answer to any and all 
reception difficulties, it is most effective 
in cutting down co-channel interfer¬ 
ence when the receiver is located in a 
fringe area between two transmitters. 
Consisting of an array of four 8-foot 
dipoles in the form of a square, with 
the opposite members 8 feet apart, the 
antenna can be made to receive from 
one direction or the other by flipping 
A switch at the receiver. Interconnec¬ 
tion of the dipoles through a diplexing 
network makes this one-way reception 
possible. Efficient reception on high 
bands is achieved by “shortening” the 
dipole with V’s fastened to each leg. 

Of special interest to the radio ama¬ 
teur is the TV interference suppressor 
recently developed by Captain John 
L. Reinartz of RCA’s tube department 
in Harrison, N. J. This device, con¬ 
nected into the ham transmitter, traps 
harmonics before they can reach the 
antenna. 

Hams are forever being blamed for 
many of the ills in television reception. 
I have seen at least one case where this 
was not true. In a small towm just west 
of Philadelphia, there are only two ama¬ 
teurs in the entire area. Even though 
their logbooks showed they were off the 
air, they were blamed for a peculiar 
type of disturbance. The noise appeared 
in the form of a flash of maggots 
(similar to ignition noise). Just for a 
second it would disrupt the scene; oc¬ 
casionally it would travel downward in 
a bar effect. Service engineers from 
Philco, RCA, and Stromberg-Carlson 
traced the trouble to power lines and 
the power company remedied the dif¬ 
ficulties. 

My ambition—one that comes natur¬ 
ally to most radiomen and women— 
is to have my own well equipped shop. 
However, I am now involved in a pro¬ 
ject that has top priority; I am in the 
throes of building a shop in the base¬ 
ment of my home, not for radio, but 
for woodworking. It is my idea to gain 
some experience in the art of cabinet 
construction and finishing. I would 
like eventually to be able to design, 
construct, and finish custom cabinets 
for radios, television receivers, phono- 
giaphs, and combinations. In the final 
analysis, I suppose that I have a differ¬ 
ent outlook on my ambition than a 
man would have. I prefer to make it 
a hobby rather than a money-making 
vocation. 
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A partial cross section of the image orthicon, showing path of the electrons. 
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ndoor and Built-In Antennas 
Their Strong and Weak Points 

The indoor TV antenna yields 
only a compromise performance 


By IRA KAMEN 


J OHN STUART MILL said. “In 
times of crises we must avoiti both 
iprnorant chancre and ignorant op¬ 
position to change.” This statement 
is wise counsel today both to those 
selling and installing television receiv- 
er.s and to landlords of multiple dwell¬ 
ings. 

The urban television dealer has not 
been able to realize full sales possi¬ 
bilities because many building owners 
have refused to permit tenants to erect 
rooftop antennas. Often, to make his 
salt, the dealer has installed in apart¬ 
ments TV receivers with indoor an¬ 
tennas. the poor performance of which 
increased the tenant’s resentment 
against his landlord. 

The latter is often justified in refus¬ 
ing his permission, or, as shown in the 
photo, the roof becomes cluttered with 
a maze of disfiguring antenna rods, 
and the landlord becomes liable for pub¬ 
lic. personal, and property damage. 

In addition, random installations of 
rooftop antennas may result in pen¬ 
alties for violation of local fire, build¬ 
ing. and electrical ordinances. There 
are two main reason.'i why so many 
buildings have roofs like the one in the 
photograph: either the landlord did 
not want to offend tenants, or he used 
the permission as a way of persuading 
them to agree to a rent increase. 
Some landlords are neither cringing 
nor greedy, but allow the antennas so 
that tenants can enjoy television, feel¬ 
ing that the appearance of the roof— 
never exactly aitistic in any case, with 
ehitheslines, water towers, and so on— 
and the rather remote possibility of 
damage are subordinate to peaceful re¬ 
lations between landlord and tenant. 

On all rooftops overloaded with an¬ 
tennas interference between television 
receivers may be so bad that on many 
evenings only two or three of a pos¬ 
sible six or seven channels can be used 
by most tenant.^. All other channels 
show r.f. interference as pictured in 


Fig. 1, The Oscillator Interference 
Chart shows that when a television re¬ 
ceiver is tuned to channel 2, 3, 7, 8 or 
9, its oscillator radiates interference 
on either channel 5, 6, 11, 12, or 13. 

The final solution 

The permanent solution to the muL 
tiple-dwelling problem is a vacuum-tube- 
type master antenna system such as 
approved by the engineering commit¬ 
tee of Television Broadcasters Asso¬ 
ciation and conforming to RMA speci¬ 
fications, To date, two systems have 
been tested and approved, one made by 
RCA and the other by the Intra-Video 



Fig. 1—Inlerfercncc from unolliCr sel. 


Corp. of America. Both these systems 
suppress oscillator radiation enough to 
j)revent it.s marring the pictures of 
other R.MA standard receivers connect¬ 
ed to the system. Any type of TV re¬ 
ceiver may be connected to the system. 
Neither system is in common use. 

Many a dealer is temporarily con¬ 
vinced (against his better judgment) 
that this or that indoor antenna is the 
answer, for he knows that a successful 
intloor antenna would mean greatly in¬ 
creased sales. 

Installation companies guaranteeing 
in the original contract reception for 
stations not yet on the air should be¬ 
ware of the indoor antenna even 


though it may operate satisfactorily 
for channels now in use. Nearly every 
indoor installation is a costly, time- 
consuming experiment, and the set user 
is almost never fully satisfied. There 
are call-backs and a resultant financial 
loss every time a new station goes on 
the air. 

There is no such thing as a high- 
gain indoor antenna. Even an adju.^^t- 
able unit barely approaches the per¬ 
formance of a simple outdoor dipole 
on the channel to which it is adjusted. 
Careful comparative tests should be 
made on all new “sensational” indoor 
antennas before embarking on a whole¬ 
sale indoor-antenna program. 

The indoor antenna is not practical 
as a final solution to the problem, TV 
signals do not pass readily through 
steel structures and are attenuated by 
the materials of which houses are built. 
Such antennas are always a nuisance, 
whether installed under a rug, in a 
closet, on a table or simply on top of 
the receiver. 

Indoor antennas usable 

There are, however, many locations 
where indoor antennas can provide a 
satisfactory compromise signal from 
most stations. The set owner must, how¬ 
ever. overlook faults. There is a reduced 
signal-to-noise ratio and contrast will 
depend not only on the control, but 



Fig. 2—Slifle-Kiile a fuldiMl flipole. 

on the positions of people and furniture 
in the room. With an “under-the-rug” 
antenna, every time someone walks 
across the room the contrast changes. 

The signal quality varies, too, with 
the season. Window screens and foliage 
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affect it (luring the summer, and during 
tiie winter, when the indoor antenna 
is picking up a reflected signal from 
a building or a mountain, ice formation 
on those surfaces may change picture 
(quality and strength. 

The only time, in fact, when an in¬ 
door antenna works excellently is when 
it is near a window from which it is 
possible to see the TV transmitting 
antenna. 


Practical indoor antennas 

For portable receivers, the indoor 
antenna is of course a must. The most 
practical is the rotating adjustable V 
which can be turned and the length of 
which can be adjusted, A typical one 
is used with the Tele-tone receiver in 
the photo. While the V antenna was 
originally a means of minimizing the 
space needed for a (fipole, it definitely 
has an important advantage. Although 
TV transmitters send out horizontally 
polarized waves, reflections produce a 


signal which has a different angle of 
polarization from the original. By set¬ 
ting the V at the correct angle the two 
(direct and reflected) signals of differ¬ 
ent polarization can be combined in 
phase and the signal increased. 

Many receivers with only average 
sensitivity may be installed with an 
indoor antenna yielding a weak signal, 
if a booster amplifier with a minimum 
gain of 20 db is connected between an¬ 
tenna and receiver. The booster should 
not oscillate and should pass the full 
6-mc bandwidth required for good re¬ 
ception, Many boosters have such nar¬ 
row bandwidths that they do not per¬ 
mit the TV receiver to “track” on pic¬ 
ture and sound simultaneously. Many 
oscillate on some channels, mismatch 
the antenna input, and are unstable. 
Another practical indoor antenna is 
the Radio Craftsmen slide-rule. The 
length of a folded dipole is adjusted 
like a steel measuring tape. While the 
length of this antenna is adjustable, 
it cannot offer a perfect 300-ohm match 
except at one adjustment (if at all) 
for the distance between elements can¬ 
not be varied. This distance should 
vary from 0.54 to 0.145 inch for op¬ 
timum results from channels 2 to 13, 
This antenna’s shape is not like that of 
a conventional folded dipole, either, as 
illustrated in Fig, 2, 

Fig, 3 shows a typical under-the-rug 
antenna with high- and low-band folded 
dipoles made of ribbon line. Occasion¬ 
ally three or four of these must be 
installed and a switch provided at the 
receiver to select the one adjusted for 
the desired station. In other installa¬ 
tions pairs of dipole rods are installed 
in different sections of an apartment 
and co-axial cables circuited to a co-ax 
switch at the receiver. While several 
indoor antennas and a switch may pro¬ 
vide satisfactory reception, it is a rare 



Forest of uiilennas on aparinu^iil roof. (Jose proxhiiily ean cause interference. 


customer who will accept and pay for 
such an installation. 

It is conceded that a built-in TV in¬ 
door antenna (Fig, 4) would be a 
great stride toward full realization of 
customer acceptance of television. Cap¬ 
italizing on this fact, several manufac¬ 
turers have made judiciously worded 
claims to having solved this problem. 
However, as one of these manufacturers 
stated: “gold is where you find it,” In¬ 
door antennas—whether built-in or 
portable—will pick up television signals 
only if they are present in the vicinity 
of the indoor antenna, and the quality 
of the reception cannot be improved 
over the quality of the signals received. 
Actual tests of built-in antennas indi¬ 
cate early enthusiastic customer reac¬ 
tion in some areas (Brooklyn, Queens, 
Kings, and Westchester County in New 
York) where strong TV signals from 
a majority of nearby TV stations have 
an unobstructed path to the indoor an¬ 
tenna from one general direction. As 

WSULATWO SUPPORT INSULATING SUPPORT 



Fig. 3—linder-rug unit of ribbon liiir. 


expected, in Manhattan, dealer and 
multiple-dwelling reception with built- 
in antennas has been generally poor. 
The following disadvantages have been 
noted by TV dealers: 

On stations where signals are weak, 
the tuning adjustments become complex 
to the layman. The customer must keeji 
his hands off the top of the cabinet as 
he tunes the antenna or else he affects 
the tuning. Metal trays or other large 
appurtenances cannot be placed on top 
of the cabinet by the customer. 

In first-floor dealer establishments 
the built-in antenna will work on only 
one or two stations in one or two loca¬ 
tions in the store, which reduces the 
flexibility of the dealer’s sales opera¬ 
tion, In many cases the dealer's service¬ 
man must sell the customer on accept¬ 
ing the reception of the built-in antenna 
or rapidly install an outdoor antenna 
before the customer rejects the mer¬ 
chandise. 

The service technician who has the 
responsibility of asking the “lady of 
the house” to relocate the TV receiver 
with built-in antenna in another sec¬ 
tion of the room or a different room 
where the TV receiver will pick up 
more channels, must have an outstand¬ 
ing sales personality. Many amusing 
situations have arisen where the re¬ 
ceivers with built-in antennas work best 
in the middle of the living room, in 
front of a window, and in other loca- 
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tions which the customer usually rejects. 

The idea of installing a TV antenna 
on the power line cord or as a perma¬ 
nent unit in the rear of a console TV 
set as though it were a built-in radio 
antenna is impractical. Several manu¬ 
facturers have spent considerable 
money and time to prove it. Certainly 
for apartment-house installations, it is 
impossible except when the TV receiver 
i.'. ajjainst a favorably placed wall or 
in front of a wimlow. 

The increasing number of TV sta¬ 
tions will start the indoor antenna on 
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the roa<l out except for portable re¬ 
ceivers and for those people willing^ to 
accept compr )mise reception. 

OSCILLATOR INTERFERENCE CHART* 


Receiver tuned 

Osc. freq. 

Interference 

to chonnel 

(me) 

wit)) channel 

2 (54-60 me) 

81.25 

5 (76-32 me) 

) (60-66 me) 

87.25 

6 (82-88 me) 

7 (174-180 me) 

201.25 

II (198-204 me) 

3 (180-186 me) 

207.25 

12 (204-210 me) 

? (186-192 me) 

213.25 

13 (210-216 me) 


•For receivers with 2l.25-27.5-mc i.f. 

The plight of viewers living: in mul¬ 
tiple dwe!!in]?s will be finally relieved 
when the landlord ag:ain faces a buy¬ 
ers' market and realizes that he must 
Rive his tenants television outlets just 
as he provides heating, plumbing, venti¬ 
lation, and other fundamental services. 

Many of our r^ader.-t will not atrree with Mr. 
1\!inien i>ri thi> fontn»ver.sial suhjfct. For a liif- 
ffref»l view, Mt Ni-ll and Mandt in last month's 
— Editor. 

TELEOGLERS GET TELESQUAT 

TV fans may be getting “telesquat" 
and “telecrane" spinal ailments. Dr. 
Martin R. Stone, president of the Chi¬ 
cago Chiropractic Society, .said in an 
interview \v:th a reporter of the C///- 
rttgn Daily \ew8. 

Persons vho perch themselves pre- 
cariou.4y on the e<lge of their spines 
by sitting in a slumped position are 
asking for trouble. They are doing the 
“telesquat." 

“They sit on the bottom of their spine 
and not on their bottom like nature 
intended. The ‘telesquat* can cause a 
low backache and other physical dis¬ 
turbances," he said. 

Sitting in a forward bent position 
puts a .strain on the vertebrae of the 
neck. This is what Dr. Stone calls “tele¬ 
crane." Thi.< practice can cau.se severe 
neckache, headache, and eyestrain. 


TV STATION LIST 


W E receive occasional reports of 
television stations 1,000 or more 
miles away being received clearly on 
ordinary receivers. Reports of such tele¬ 
vision (lx reception are both valuable 
and interesting hecau.se they indicate 
the extent of this undesirable long¬ 
distance pro])agation. 

Ilcgiiiniiig with the next issue, 
KADIO-ELECTKDMCS will piihlUli 
re|M»rl!t of long-diitturn'c T\ reee|iti<iii. 
Headers are invited to notify of tlieir 
TV dx experieiiees in detail, giving the 
date, time, iiutiie, loeation, ami distance 
of the station, quality t>f receptioii, type 
of receiver ami antciiiia in iimn as well 
us any otlier pertim^nt data. 

I'o aid dxVrs. tin* following eoiiipletc 
list of ^latioll!« give!>« all neee>s>ary log¬ 
ging iiifonnation. 


City 

Call 

Channel 


ALABAMA 


Birmingham 

WAFM-TV 

13 

Birmingham 

WBRC-TV 

4 

CALIFORNIA 


Los Angeles 

KECA-TV 

7 

Los Angeles 

KFI-TV 

9 

Los Angeles 

KLAC-TV 

13 

Los Angeles 

KNBH 

4 

Los Angeles 

KTLA 

5 

Los Angeles 

KTSL 

2 

Los Angeles 

KTTV 

1 1 

Son Diego 

KFMB-TV 

B 

Son Francisco 

KGO-TV 

7 

Son Francisco 

KPIX 

5 


CONNECTICUT 


New Haven 

WNHC-TV 

6 


DELAWARE 


Wilmington 

WDEL-TV 

7 

DISTRICT OF COLUMBIA 


Washington 

WMAL-TV 

7 

Washington 

WNBW 

4 

Washington 

WOlC 

9 

Washington 

WTTG 

5 

FLORIDA 


Miami 

WTVJ 

4 


GEORGIA 


Atlonto 

wag A-TV 

5 

Atlanta 

WSB-TV 

8 


ILLINOIS 


Chicogo 

WBKB 

4 

Chicogo 

WENR-TV 

7 

Chicago 

WGN-TV 

9 

Chicago 

WNBO 

5 

INDIANA 


Indianapolis 

WFBM-TV 

6 

KENTUCKY 


Louisville 

WAVE-TV 

5 


LOUISIANA 


New Orleans 

WDSU-TV 

6 


MARYLAND 


Baltimore 

WAAM 

13 

Baltimore 

WMAR-TV 

2 

Baltimore 

WBAL-TV 

11 


Television 

Channel Frequencies 

Chonnel 

Frequency 

Number 

(me) 

2 

54-60 

3 

60-66 

4 

66-72 

5 

76-82 

6 

82-88 

7 

174-180 

8 

180-186 

9 

186-192 

10 

192-198 

11 

198-204 

12 

204-210 

13 

210-216 


MASSACHUSETTS 


Boston 

WBZ-TV 


4 

Boston 

WNAC-TV 


7 


MICHIGAN 



Detroit 

WJBK-TV 


2 

Detroit 

WWJ-TV 


4 

Detroit 

WXYZ-TV 


7 

Grond Rapids 

WLAV-TV 


7 


MINNESOTA 



M inneopolis 

kstp-tv 


5 

Minneopolis 

WTCN-TV 


4 


MISSOURI 



St. Louis 

KSD-TV 


5 


NEBRASKA 



Omaho 

KMTV 


3 

Omaho 

WOW-TV 


6 


NEW JERSEY 



Newark 

WATV 


13 


NEW MEXICO 



Alb iquerque 

KOB-TV 


4 


NEW YORK 



Buffo lo 

WBEN-TV 


4 

New York City 

WABD 


5 

New York City 

WCBS-TV 


2 

New York City 

WJZ-TV 


7 

New York City 

WNBT 


4 

New York City 

WOR-TV 


9 

New York City 

WPIX 


1 I 

Rochester 

WHAM-TV 


6 

Schcnectody 

WRGB 


4 

Syracuse 

WHEN 


8 

NORTH CAROLINA 



Chorlotte 

WBTV 


3 


OHIO 



Cincinnati 

WCPO-TV 


6 

Cincinnati 

WKRC-TV 


1 1 

Cincinnati 

WLWT 


4 

Clevelond 

WEWS 


5 

Cleveland 

WNBK 


4 

Columbus 

WLWC 


3 

Columbus 

WTVN 


6 

Doyton 

WHIO-TV 


13 

Dayton 

WLWD 


5 

Toledo 

WSPD-TV 


13 


OKLAHOMA 



Oklahoma City 

r WKY-TV 


4 


PENNSYLVANIA 



Erie 

WlCU 


12 

Loncoster 

WGAL-TV 


4 

Philodelphio 

WCAU-TV 


10 

Philodelphio 

WFIL-TV 


6 

philodelphio 

WPTZ 


3 

Pittsburgh 

WDTV 


3 


RHODE ISLAND 



Providence 

WJAR-TV 


1 1 


TENNESSEE 



Memphis 

wmct 


4 


TEXAS 



Fort Worth 

W BAP-TV 


5 

Houston 

KLEE-TV 


3 


UTAH 



Salt Loke City 

KDYL-TV 


4 

Salt Lake City 

KSL-TV 


5 


VIRGINIA 



Richmond 

WTVR 


6 


WASHINGTON 



Seattle 

KRSC-TV 


5 


WISCONSIN 



Milwaukee 

WTMJ-TV 


3 

The following stations, not on 

the ail- 

when the above list was made 

up, are 

expected to open on the dates indicated 

below. 







Probable 




starting 

City 

Cali Channel date 

Kansas City, M 

o wdaf-t;/ 

4 

10/16/49 

Greensboro. N 

. C. WFMY-TV 

2 

9/22/49 

Columbus. Ohio WBNS-TV 

10 

10/1/49 

Johnstown, Po. 

WJAC-TV 

13 

9/15/49 

Dotlos, Tex. 

KBTV 

8 

9/17/49 

Jacksonville, Flo. WMBR-TV 

4 

10/16/49 
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The author explains techniques of success¬ 
ful custom-built television installations 


T here is a great (leal of custom 
building to l)e done in all sections 
of the country, but few people 
know where or to whom to go to 
get the information they need. The 
service technician who wants his share 
of this business should go in for subtle, 


suggestive selling using high-class, 
direct-mail techniques to reach those 
people who have the means to finance, 
and the interest in TV to desire, a 
custom installation. 

The author’s recommendation that 
custom building be an adjunct to a 


service business is made for two rea¬ 
sons: first, not enough of it is likely 
to come your way to warrant going 
into it full time at the start; and, sec¬ 
ond—at the beginning anyw’ay—you 
can hardly handle more than one job 
a month satisfactorily. The rewards 
are enticing enough to make one good 
custom installation per month suffi¬ 
ciently profitable to keep you going. 
Take it easy and build your business 
slowly, surely, and successfully. 

Last month we had an over-all view 
of custom installations. In this issue we 
are going to follow a single installa¬ 
tion step-by-step to give you some idea 
of the problems you are likely to meet. 

The drawing of Fig. 1 sold this job. 
The room was small, 8 x 10, and was 
used as a den. There was a door on 
the extreme right and one on the ex¬ 
treme left. The door on the left led 
to the basement; the stairwell was be¬ 
hind the TV installation. That meant 
leaving that wall alone but it did solve 
the ventilation problem nicely. 

As you can see from the sketch, the 
TV installation is relatively simple, but 
the cabinet work is extensive and ex¬ 
pensive. During the first call on Mr. 
Prospect, he decided where the TV 
would be and what he would like done 
with the remainder of the blank wall. 
He indicated he wanted a desk with 
some pigeonholes for letters and some 
drawers on either side of the desk, plus 
some shelving for books. 

To be a good salesman, you must 
swallow your own preferences. Per¬ 
sonally, I think the pigeonholes for 
letters and knick-knacks a little corny, 
but that was one of the most appealing 
features of the sketch for Mr, Prospect. 
We gave him drawers on the left side 
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Fig. ]—Oranings like lliis one help (o sell the install;!(ion to your prospect. 
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and a cal>inet on tlie In niakinj^ 

the (Irawinj^ we made an additional 
sketch of three drawers for the ripht 
'ide similar to the three on the left and 
[)in!ied them over the stoi'a^e cabinet 
shown. The monotony of the desijrn at 
once convinced the family that it was 
better as we had it originally. 

Hero is anedher point. The depth of 
the shelves for hooks is 20 inches, niak- 
injr it possible to use the hack part of 
the shelves for dead storage of infre- 
<piently used books and the front part 
for the currently consulted ones. How¬ 
ever. the possibilities of such shelving 
are infinite. We asked if he lia<l much 
liquor storage space, suggesting we 
make false partitions just behind a row 
of l)ooks and put in removable panels 
behind which liciuor could l>e stored, 
I Jut he wasnT much of a drinking man. 
and that was out. A little safe could 
be put hack there and few people won hi 
suspect it. Other possibilities will oc¬ 
cur to fertile minds; have the courage 
to use them. 

Drawings are important 

It is hal’d to overemphasize the sell¬ 
ing effect of good drawing.s. Fig. I 
required about one hour to complete. 
Of course it was done by an expei't 
tiraftsman. Drafting is a profitable skill 
for those who intend to make some 
money in this game. It is perhaps the 
chief stumbling block to many. There 
are so many separate and different lit¬ 
tle skills needed to .sell and install TV 
that many little men give up. Perhaps 
it*s just as well; the industry calls for 
men who can and will take the time 
to learn what they need to know. 

The choice of a wood finish is im¬ 
portant. This room was plaster and 
paint, but we sold the idea of a knotty 
pine finish ft r the riitire room iiivlndU}g 
the doors. Here the cabinetmaker got 
more wM)rk t>ut of the job than we did; 
hut since ht was working for us, the 
major portion of the profit on the job 
was oui's. 

We used to hire a cabinetmaker by 
the joh. hut we have since found it 
profitalile to have one permanently on 
our staff. He is paid a base sum per 
week whether he works or not and a 
higher flat late iluring the time he is 
actually working for us. He has his owm 
shop and makes his services, skills, and 
tools availal)!(‘ to us at all times. Some¬ 
times he is busy on a private joh of 
his own and we have to wait a week 
for his services, hut that is not a seri¬ 
ous problem. People who are quality- 
mimled and who pay quality prices 
realize you can't hurry a good crafts¬ 
man. That is part of why it requires 
a month to do a job. 

Construction procedure 

The seri«‘s of sketches in Figs. 2 
and IJ break Fig. 1 down into dimen¬ 
sional iletad. Let's consider first the 
front elevation and the cross-section 
view’s of the front elevation. The basic 



ilimensions shown are absolutely essen¬ 
tial for installing the parts—chassis, 
power supply, speaker, and picture 
tulie. The audio amplifier as the heav¬ 
iest component belongs at the bottom 
of the assenilily. resting on the floor 
for best .support. Tlie record player is 
just above the amplifier, built on a 
trolley arrangement so that it may be 
slid out for operation. This means that 
the cabling must be of very flexible 
wire that wdll not break. 

Note the thimble through the wall 
at the back of the audio amplifier. 
This amplifier generates a large amount 
of heat and so does the power supply. 
You will recall that the wall behind the 
TV location was a stairwell, making it 
convenient to cut through for a venti¬ 
lation hole. The stairw’ell side of the 
thimble is covered with a perforated 
metal grill. 

Ventilation Is necessary 

Ventilation of TV custom installa¬ 
tion is extremely important, so much 
so that RF.A wdll not approve or per¬ 
mit an installation until the specifica¬ 
tions sho\v that proper venting is pro¬ 
vided. They usually figure that a 40® 
r or a 72 F rise above ambient temper¬ 
ature is the maximum for safe receiver 
operation. .Assuming that 70® F is ’the 
normal room temperature, an addi¬ 
tional 72® rise would bring the temper¬ 
ature to 142 , the temperature of do¬ 
mestic hot \vater, which is more than 
most hands care to stand. Actual tests 
have showui that, with proper ventila¬ 
tion. operating tempei'atiires are usu¬ 
ally around 00® to 100®. 

Note another thimble cut into the 
wall behind the picture tube and the 
4-inch open spaces along the rear wall 



c. 

\ rereiver like lliis is easy lo iiislull and 
finish t<» the eiistomer's spindfirations. 


to permit hot air to flow easily out of 
the upper thimble. In other types of 
installations some provision is made 
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DETAIL OF RADIO TUNER PANEL-S/e^KNOTTY PINE PLYWOOD DIMENSIONS IN INCHES 


Fip. Deliiils of the puiK'Is on the in<livi4liiiil eoin|»iirtiii(‘nlii. ‘|'hi‘ ovei*<all <11- 
inetiMoiis and the po.^itions of tlie hides will vary Kith different chassis sizes. 


for openingfs in the paneling? at the 
base of the unit; the work around 
the speaker provides the upper open¬ 
ing". So great is the chimney effect that 
a thin paper streamer held against the 
upper opening will blow out like a flag. 
When that happens, you are getting a 
good draft and you will have no trouble 
with overheating. The minimum open¬ 
ing area permissible for ventilation of 
the entire unit is square inches. 

The importance of dissipating heat 
from the TV installation and chassis is 
seldom understood. The capacitors and 
resistors in the front end of a tuner 
are heat-sensitive, and the stability of 
the oscillator depends to some extent on 
dissipating the heat generated in the 
oscillator and mixer sections. 

Installations are flexible 

Many variations are possible with 
the removable panels for the audio 
amplifier, record player, and speaker. 
The panels for the tuner, picture tube, 


amplifier, ami speaker are removed 
only for servicing; they may be held 
in place with decorative screws, or just 
pushed into place and held there with 
spring-loaded catches. The record 
player front panel may he a slide which 
fits into a niche on the right or left 
side or at the bottom of the reproducer; 
or it may be the front of a drawer in 
which the reproducer is located, slid¬ 
ing out on ball-bearing runners. What 
is done depends on the desires of the 
prospect and the skill and experience 
of the cabinetmaker. Spring-loaded 
catches are wonderful because they 
make a little mystery of removing the 
panels, but they require a degree of 
precision to install that not every cab¬ 
inetmaker possesses. 

The enlarged views of the tuner and 
the television screen panels indicate 
the hole layout for the cabinetmaker. 
The holes are large enough for the con¬ 
trol knobs and shafts and permit some 
tolerance in ease they do not line up 


precisely with the shafts on the chassis. 

The reinforcing corners in the 
speaker assembly are necessary to pre¬ 
vent the panel from sagging under the 
weight of the speaker. They are wooden 
pieces, and all cabinetmakers know how 
to install them. Cover the sides ami hack 
of the speaker compartment with a 
1-inch Ozite blanket for sound dca<ien- 
ing. Try covering the bottom and top 
and let the customer decide which sou ml 
he finds most pleasing. 

The details of the record player in 
Fig. .‘J will vary with the playei* se¬ 
lected. RCA will supply the installei' 
with a template for the component used. 
Here the front panel is securely fixed to 
tile record player drawer, and the 
handle is the slot cut into it near the 
top. 

The installation discussed is only one 
of many possible types using etpiip- 
nient made by any of a number of man¬ 
ufacturers. It shows the kintl of plan¬ 
ning neede<l, the precision and care 
with which you must work, and the type 
of .<elling jol) involved. 

Many custom installations use pro¬ 
jection viewings systems. A typical one 
is made by CJeiieral Electric. Fig. 4 
shows how the optical system works, 
ami, roughly, how the components must 
be placed. Obviously it reejuires a some¬ 
what different layout from the direct- 
view installation. 

Ono of the easiest installation jolis 
is the Du Mont unit shown in the photo¬ 
graph. It is shipped in the plywood 
case just as you see it. ready to work. 
All you have to do is make a place Utv 
it and finish off the front with paneling. 
While the installation is simplified, it 
takes a good bit of space and lacks 
the distinctiveness of an individually 
planned job for a specific location. 

While 1 have no special preference 
for any one manufaeturer, I have re¬ 
ceived much help ami advice from the 
Consumer Custom Products Depart¬ 
ment of RC.A. in New York. If you make 
an RCA installation, you will have to 
have them OK your plans anyway be¬ 
fore they will sell you the equipment. 



Fip. 4—A T\ projertion sysloin. 
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MICROWAVEJv 


VMM—A 0*1 ion o/ h0*l0nr~ 
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By C. W. PALMER 



Courtesy Sylvania Electric Products InC. 
A TR usi^etiibly for >^aveguide insertion 


W E discussed wavejjuide at¬ 
tenuators in a jjeneral way 
in an earlier part of this 
series and showed how a 
resistance strip could be inserted into a 
wavejjuide to introduce an adjustable 
amount of attenuation. 

Another type of attenuator used ex¬ 
tensively in microwave work i> called 
the “waveguide-below-cutofT” attenua¬ 
tor or sometimes simply the entoff at¬ 
tenuator. 

.A wave propagates through a wave¬ 
guide with very little loss, provided the 
diameter or width of the guide is 
greater than the cutoff point. If these 
dimensions are below cutoff, then there 
is no longer any real wave propaga¬ 
tion; instead the magnetic and static 
fields of the r.f. waves are attenuated 
very rapidly down the length of the 
guide. 


0(aTlNG 

UOOP 




r 


"i^PlCI 


:kup 

LOOP 


MV^GUOt BELOW CUTOFF 
A 


EXCITING!^ pk:kup 

WAVLGWOt BELOW CUTOFF 
b 

Hg. 1—(Couplings are loops or discs. 


If the guide diameter is made small 
compared to the free-space wavelength, 
the attenuation is independent of fre¬ 
quency over a very wide range. The 
modes generally used for such attenu¬ 
ators are the TEi,i and the The 

methods of exciting waveguides in these 
two modes are shown in Fig. 1. Here a 
co-axial line is terminated in either a 
coupling loop or disc and the reduced 
power is picked up in another co-axial 
line. The distance between the exciting 
and pickup loops controls the amount 
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of attenuation. Since the relationship 
is linear, a scale on the movable loop 
or disc can be calibrated directly in 
decibels. Attenuators of this type usu¬ 
ally have an insertion loss of about 
10 to 20 db at the position of maximum 
coupling and more as the coupling is 
reduced. 

When co-axial line is coupled into a 
cutoff attenuator with loops, a serious 
mismatch to the line results, a co-axial 
line terminating in a loop being prac¬ 
tically short-circuited. Three methods 
of reducing the bad effects of such 
mismatch may be used. The most com¬ 
mon is to pad the input and output ends 
of the cutoff attenuator with lengths of 
high-loss co-axial cable. These add 
about 10 db of attenuation, and their 
resi.'itance damps out the effects of 
reflection from the mismatched co-axial 
line termination. 

Another way is to use resistor discs, 
little circles of graphite or carbon, 
made to fit the co-axial cable, with a 
hole in the center to contact the inner 
wire. The resistance of these discs 
should be equal to the characteristic 
impedance of the line so that the line 
is terminated correctly. 

A third method is to make the loops 
of a resistance material and adjust the 
resistance of the loop to equal the char¬ 
acteristic impedance of the line. 

Cutoff attenuators are also made to 
work in waveguide at the higher fre¬ 
quencies where co-axial line is not desir¬ 
able because of high losses. F'ig. 2 shows 
how this is done. A rectangular or cir¬ 
cular guide is joined to the small 
“below-cutoff” section with a pickup 
probe near the termination of the large 
guide. This probe ends in a fixed loop 
for exciting the small guide. A second 
(movable) loop used as the pickup 
point ends in a probe extending into 
another section of large guide to con¬ 
tinue the waveguide circuit. 


The space between exciting and pick¬ 
up loops is adjusted by one of several 
mechanical methods, the simplest of 
which con.<ists of two telescoping metal 
tube.s, each of which contains a loop 
and is terminated in the co-axial lines 
or waveguides. A rack-and-gear drive 
controls the amount of telescoping and, 
consequently, the spacing between loops, 
which varie.s the attenuation. 


TR and ATR units 


In radar and microwave communica¬ 
tion systems in which the same antenna 
is used for both transmitting and re¬ 
ceiving, it is necessary to use a fast- 
operating transmit-receive switch to 
prevent transmitter power from reach¬ 
ing the sensitive crystals and vacuum 
tubes of the receiver and also to pre¬ 
vent the received signal from being 
absorbed in the transmitter. 

A transmit-receive (TR) box is an 
electronic switch which operates in a 
fraction of a microsecond. It must pro¬ 
vide an excellent short-circuit for the 
receiver, since even a small part of the 
transmitter power would burn out a 
silicon or germanium crystal. 


WAVEGUIDE 



Fig. 2—Alienualor between waveguides. 


Some form of gas discharge device 
is generally used for this purpose. Note 
Fig. 3. Here the transmitter powder 
builds up a voltage across the gap, 
which then arcs over so that most of 
the transmitter power goes out to the 
antenna. This simple scheme could be 
employed in either a co-axial line or a 
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waveguide, but unfortunately it doesn’t 
offer enough protection to the receiver. 

The simplejr^t way to improve it is to 
iiisert a voltage step-up transformer 
before the gap and a step-down trans¬ 
former after it. And this is just what 
is done, in the form of a resonant curity 
in which the gap is placed. 

This resonant cavity may take the 
form of a cylindrical box with perfectly 
conducting walls and with two posts in 
the axis of the cylinder, separated by 
a gap, as shown in Fig, 4. In the low¬ 
est mode that will function in such a 
cylinder, the electrical field is parallel 
to the axis of the cylinder and increases 
toward the center. The magnetic field 



Fig. 3—The principle the TK SHilcli. 

lines are circles perpendicular to the 
axis of the cylinder and currents tend 
to flow radially and up and down the 
center posts, as shown in the cross- 
section drawing. 

Energy may be fed into and out of 
such a cavity either through windows 
in the cylinder walls or by coupling 


loops inserted into the cavity. The step- 
up ratio of the transformer is controlled 
by the size of the coupling windows or 
loops, the ratio increasing as the win¬ 
dow or loop size is decreased. 

When weak microwave currents pass 
through the waveguide or co-axial 
cable, the TR tube permits power to 
pass through. But if a strong wave— 
such a.N would be set up by ap|)lying 
power to the magnetron transmitter of 
Fig. 5—passes down the guide, the tube 
breaks down and becomes a short 
circuit. The shorting of the TR gap 
applies a ‘*solid wall’* at the junction of 
the T side arm of the waveguide, and 
sets up a strong standing wave in the 
side arm which prevents the transmitted 
signal from reaching the receiver. 

In receiving, the magnetron is not 
fired, and since most magnetrons have 
a considerable change in impedance be¬ 
tween hot and cold conditions, it is pos¬ 
sible to tune the waveguide to provide 
a matched impedance condition when 
the magnetron is fired, thus introducing 
a gross mismatch when the magnetron 
is not fired. This sets up a standing 
wave in the line between the TR tube 
and the magnetron so that most of the 
received power goes througli the cold 
TR box to the receiver. 

Some magnetrons, particularly those 
on 3 cm and shorter wavelengths, do 
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Heterodynes, caused by beating be¬ 
tween adjacent-channel signals, are 
often annoying to users of high-fidelity 
receivers and tuners. A heterodyne filter 
is combined with an infinite-impedance 
detector in a circuit described in Elec¬ 
tronic Enyinerriny (London), 

A parallel-resonant circuit L-C2 is in¬ 
serted in series with the detector plate 
and B-plus in the circuit showm. The 
cathode bypass capacitor being small, 
the cathode voltage will follow the mod¬ 
ulation envelope. Audio output is taken 


C2 
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from a bridge composed of the internal 
resistance of the tul)e. Cl. Rl, and K2. 
At frequencies above and below the 
resonant fre(|uency of 1.-02, the plate- 
circuit impedance is low and most of 
the audio voltage is developed in the 
cathode circuit. If Rl and R2 are equal 
and the reactance of Cl is low’, the out¬ 
put voltage will be half that developed 
in the cathode circuit. If the impedance 




of the tuned circuit is equal to the 
cathode resistance at resonance, the 
audio voltage will be divided equally 
between the plate and cathode circuits. 
Since these voltages are 180 degrees 
out of phase—as in a kangaroo phase 
inverter—the audio voltage will be zero 
at the junction of Rl and R2. 

Rl and R2 may be replaced by a po¬ 
tentiometer to permit balancing the 
system for be,st performance. The cath¬ 
ode capacitor is chosen to have a re¬ 
actance much smaller than the cathode 
resistor at the lowest signal frequency 
—usually 550 kc—and much larger 
than the resistor at the resonant fre¬ 
quency of L-C2 (approximately 9,000 
cycles). Cl is selected for a reactance 
equal to the resistance of Rl plus R2 
at the lowest audio frequency to be 
passed by the audio system. If its re¬ 
actance is too high, bass boost will be 
introduced. Feedback will occur at low’ 
fretjuencies if the reactance is too low’. 
I. is a 30-mh shielded r.f. choke. One 
with a powdered-iron core is preferable. 
(’2 should be a high-quality mica unit. 
L-C2 may be replaced with a commer¬ 
cial heterodyne filter if it is considered 
desiral)le. 

If the receiver has a separate detec¬ 
tor, the filter may be incorporated in an 
a.f. amplifier stage. In such cases, the 
cathode bypass capacitor is omitted and 
the cathode resistor adjusted for nor¬ 
mal amplifier operation. 


not change impedance enough to pre¬ 
vent an excessive loss of received signal. 
In these instances, an anti-TR box is 
used. 



The anti-TR box is very similar to 
the TR box except that it has only one 
coupling window instead of two. It is 
placed in a T side arm between the TR 
and the magnetron. On transmit, it 
fires just as the TR box does and re¬ 
flects a solid wall at the junction of the 
T side arm, thus allowing maximum 
power to reach the antenna. 

On receive, however, being situated 
a (piarter-wavelength from the TR box 
and tuned in length so that when it i> 
not fired it reflects signals coming from 
the direction of the antenna, it thus 
j)revents loss of signal in the magne¬ 
tron. If the distance from the anti-TR 
to the TR is correctly chosen, a maxi¬ 
mum received signal will pass through 
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Fig. 5—I K «»witeb in anlimna circuit. 

A TR switch may not fire in the first 
few cycles of the transmit signal and 
the high-voltage pulse may damage the 
receiver. To prevent this a “keep-alive” 
electrode i.s often built into the TR 
tube. An auxiliary electrode or gap 
near the main gap of the TR tube, it 
is connected to a source of voltage suf- 
cient to keep a small arc always fired 
in the TR to supply the necessary ions 
to cause the main gap to fire on the 
first pulse from the transmitter. This 
cau-'^es a small loss of received .signal, 
but pievents damage to the delicate re¬ 
ceiver parts and is thus a worth-while 
compromise. 

The u>e of TR and anti-TR switches 
in a microwave communication system 
permit.' duplex operation. Transmitter 
pow’er can be applied momentarily to 
the antenna when it is desired to talk, 
but reception is possible at all times 
that the transmitter is not active. It 
also permits a single antenna and re¬ 
flector system to be used for transmit 
and receive. This reduces cost and al¬ 
low.' focusing on point-to-point trans¬ 
missions to be simplified greatly. An 
even more important advantage i.s in 
radar, where the rotating antenna 
makes it extremely convenient to use 
one antenna for transmission and re¬ 
ception. 
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heui'uintf //##» 0 'otiv 
By GEORGE SHUART 

T he International Morse code was 
the first and—for a time—the only 
way of conveying intelligence by 
ra<lio. More important to the 
would-l)c* amateur, the Federal Com¬ 
munications Commission requires you 
to be able to send and receive it at a 
rate of 1:J words per minute before you 
can get a license. That being the case, 
the thing to do is to get to work and 
learn it. 

The cofle is used to transmit intelli¬ 
gence in exactly the same way as the 
spoken word. In speech, sound is varied 
to form words: in code, the duration 
and spacing of ii single type of sound is 
varied. In either case the etfect is the 
same. It is the complete sound that gets 
the idea across, not the individual vari¬ 
ations. For example, should a person 
say ’‘fishing rod,'’ you would visualize 
a fishing rod, not think of the letters 
that make up the words, nor of the 
words themselves. So it is with code— 
one does not listen to the component 
parts of letters, but visualizes complete 
letters or words. 

If I were walking do\vn the street 
and hear<i a voice behind me say, 
“Shuart!” my head would turn almost 
instantly whether I wanted it to or not. 
Having been called Shuart for a num¬ 
ber of years, 1 know that w'hen sonie- 
bofly says “Sh lart” he usually means 
me, I don’t have to think about it, I 
answer to the name just as quickly and 
unthinkingly as my leg jumps when the 
doctor hits my knee with his little rub¬ 
ber hammer. 

A good code man operates on the 
same basis. When he hears a long and 
a short sound, his hand writes “N” 
automatically. He doesn’t think about 
it—he hasn’t time. The long-short sound 
combination is directly associated in 
his mind with the letter N, Xo mental 
pictures of printed dots and dashes 
come between the sound and the letter. 
There’s a lesson here for you. It’s so 
important that it is almost all you need 
to know: 

The only good way to learn rode is by 
ear. 

Never look at any of the tables that 
show dots and dashes (or even dits and 
dahs) next to the letters they represent. 
From the very start of your training 
learn by having someone send letters 
to you and then tell you what each one 
is. That isn’t practical if you can find 
no one to help you. But it is worth 
while to move heaven and earth to find 
someone who will sit dowm and send 
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the letters to you—even if just until 
you can recognize the 20 letters and 
10 numerals. The rest you can do vour- 
.self. 

If you can get help 

You’ll need a code-practice oscillator 
or buzzer, which can be built following 
instructions in any of the articles listed 
at the end of this story. 

Don't Ifiok at any tables slmwiiig tlir 
cfide in print—n<it f'veii at the one given 
in this article. Sit down at a table with 
a good supply of paper and pencils. Let 
your “instructor” send you the letter 

A. The first few' time.s. he should tell 
you what it is. Then let him send it 
over and over again, perhaps ,‘U) times, 
An(f each fii}fe hr aoKh /f, ivrife if 
(iotrn. Then do the same with the letter 

B. Next, try it wdth alternate A’s and 
B’s until you can copy them straight 
in any order, identifying each correctly. 
Each fetter shaatd be seat at a good 
clip, with long enough spaces between 
them for you to identify and write 
them down. 

Now try C, Then D. Then A, B, C, 
and D. And so on through the alphabet 
and numbers. After a w'hile you will 
not have to think so long for certain 
letters, and you’ll know you are learn¬ 
ing. This whole procedure may take 
a number of sessions, each of w*hich 
should be stopped when you feci your 
mind is getting cluttered and is no 
longer alert. 

As soon as you have learned a few 
letters, have your instructor send com¬ 
plete w'ords, short ones, of course, w’ith 
long pauses betw’een them so that you 
can write dowm the w’ord immediately 
after it has been sent. Thus you’ll avoid 
the pitfall of attempting to w’rite dow’n 
each letter as sent. The beginner will, 
of necessity, be copying slowly. Try to 
remain at least two letters behind the 
sender. Do your early copying at a 
very slow rate of speed . . . stop if you 
fimi that you are hurrying. Don’t strain 


at the pencil; that will get you nothing. 
Flach letter should he formed carefully 
and slowly. It w’ill then be more legible, 
and you will find it less difficult to copy 
behind the sender, 

A great many code students lielieve 
that fast writing allow's greater time 
for concentration on what is being 
sent. That is wrong! Write slowly and 
keep yourself relaxcMl. If a letter is 
missed or improperly formed, go right 
ahead to the next as though nothing 
had happened. If you stop for one let¬ 
ter, you will lose a dozen before you 
get going again. 

If you have no help 

If there is no one to help you, u.se the 
table printed with this article. Notice 
that there are no dots and dashes, only 
(fits and dahs. A dit (short sound or 
dot) in print looks very much like a 
dah (long sound or dash) so your fu¬ 
ture progress is not so likely to be im¬ 
peded by a mental picture. 

Doti*t frarn the code by eye. Put the 
table before you and rest your hand 
on the key. To learn the letter A, just 
let your hand follow the instructions 
to push once briefly (di) and once long 
(dah). The space betw’een the two 
should be only as long as necessary to 
get the key up and dowm again. The 
di-dahs, remember, are just instruc¬ 
tions for your hand, not things for your 
mind to learn. Make the sounds indi¬ 
cated with the key and oscillator and 
immediately pause and write each let¬ 
ter dowm. After you’ve made the sounds 
for A and B many times, mix them up 
—and write down each one. Then go 
on to C. Next, mix up A, B, and C, 
And so on through the list. 

To send correctly, hold the key light¬ 
ly, palm parallel with the operating 
desk, and with the elbow and the fore¬ 
arm muscle resting on the desk in a 
direct line with the key. Bounce the 
wrist. When the w'rist is lifted, the key 
w'ill go up. As the wrist is lowered. 
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the key will go down with it. Rapid 
bouncing makes the dots, while slow 
bouncing will make the dashes. Be 
proud of your ‘*fist.” Good sending is 
immediately recognized. You’ll receive 
many more replies to your calls if your 
signals are easily understood. If your 
characters are slurred and your send¬ 
ing wobbly, the other fellow will pass 
you by and go to someone else who is 
easy to read. 

Working up speed 

Once you’ve learned the bai'e letters 
and numerals by either of the two 
methods above, your real training be¬ 
gins, It is simple; it is also tedious. 
Progress will be slow for a while, then 
suddenly speed up. 

The procedure can be given in two 


words: Copy code! Have a friend send 
it to you or listen to it on your receiver. 
Commercial stations send fast but well. 
Amateurs may send fast or slowly, well 
or badly; but whatever you listen to, 
you will learn code as long as you put 
down on paper every letter you can rec¬ 
ognize. 

Peculiarly, you will make just as fast 
progress (though with less sop to your 
ego) listening to 25-words-a-minute 
press as to 15-word sending from a 
friend. You may catch only one letter 
a minute at the start, but soon you’ll 
get more. 

Above all, never copy for practice 
anything you can get “solid” (com¬ 
pletely). It should always be faster 
than you can really copy. 

There are many fine code-teaching 


machines on the market. Those who 
have to learn alone should certainly 
have one. Investigate the various types 
to find the one most suited to your 
needs and pocketbook. Phonograph rec¬ 
ords—sold by most radio mail-order 
houses—are especially useful to the 
lone student. In any event a practice 
outfit will he needed. This can be built 
or purchased. 

Just one final tip: don’t get discoui- 
aged. You may get on beautifully for a 
few weeks, then be unable to improve 
at all. But if you keep up your practice, 
you will eventually forge ahead. You 
may hit another snag a little later. 
Again, don’t quit, for you will even¬ 
tually break the tieup. Boosting code 
speed is a very peculiar process, but 
anyone at all can do it. Nobody gets 


auytvhvre without constant practice. Be 
assured that no matter how discourag¬ 
ing matters seem, more practice will 
pay off handsomely. 

Many people who are interested in 
radio have never learned the code, 
simply because they believe it to be a 
fantastically difficult undertaking. That 
is not so! Learning the code is not hard, 
if you give yourself a chance. Just 
follow these four simple rules: 

1. Relax! Take it easy! 

2. Proceed s-I-o-w-I-y. 

3. Do not set a deadline, 

4. Take it in small doses. 

With the help of these four rules 
and the simple information contained 
in this chapter, you may find learning 
the code one of your most worth-while 
experiences. 


TABLE OF CODE SOUNDS 


A, di dak 

B. dah di di dit 

C, dah di dak dit 

D. dah di dit 

E, dit 

F. di di dah dit 

(L dah dah dit 

H. di di di dit 

I. di dit 

J. di dah dah dah 

K. dah di dah 

L. di dah di dit 

M. dah dah 

N. dah dit 

O. dah dah dah 

P. di dah dah dit 

Q. dah dah di dak 

R. di dah dit 

S. di di di 

T. dah 

U. di di dah 

V. di di di dah 

W. di dak dah 

X. dah di di dah 

Notes 

"Dtl” indicates a short sound tdot). "Di" is 
the same hut omittinir "t" indicates that the 
next sound comes immediately. 

Only listening to others can (rive an idea of 
correct spacinir, hut the italicizetl sounds may 
be very slightly accented mentally to (rive each 
character a rhythmic individuality, l^ch dah 
should actually be the same length, as should 
each di or dit. 


, Y. dah di dah dah 

Z. dah dah di dit 

1. di dah dah dah dah 

2. di di dah dah dah 

3. di di di dah dah 

4. di di di di dah 

5. di di di di dit 

6. dah di di di dit 

7. dah dah di di dit 

8. dah dah dah di dit 

9. dah dah dah dah dit 

0. dah dah dah dah dah 

_SPECIAL CHARACTERS 

AR, End of item. 

R. Received and understood. 

E. Go ahead. Transmit. 

DN . Slant bar. 

SK. End of contact. 

IMI. Query. Repeat. 

AS. Wait a minute. 

String of dits. Error. 

BT. Break. 

AAA. Period. 

I.ine through zero t()> distinguishes it from 
letter O. 

In special characters, a line over two or three 
letters indicates they arc sent as one character 
without spacing. 

Instructions for building cixle-practicc oscil. 
lators were given in the following issues of this 
magazine, lD4!t; Keh., p, 86; 1^48; Mar., p, 0:1, 
Apr., p. 44. May, p. 80, Sep,, p. 82. Oct, p. 84. 
Any of these oscillators should be satisfactory. 


CODE-PRACTICE STATIONS 


One of the best ways to increase your 
code speed is to copy government and 
commercial radiotelegraph transmis¬ 
sions with the aid of your receiver. The 
table below lists stations of Mackay 
Radio, Radiomarine Corp. of America, 
and the U, S. Coast Guard which trans¬ 
mit useful material for practice at rea¬ 
sonably low speeds. 

Stations whose calls liegin with N 
are Coast Guard, They broadcast 
weather and marine information, WSL, 
KFS. and DZM send pre.ss, while the 
others transmit weather. 

Other good sources of practice ma¬ 
terial are ARRL information and code¬ 
practice transmissions (write ARKL or 
see QST for schedules) and miscel¬ 
laneous commercial and government 
code stations you may run across. 
Foreign countries, notably England, 
broadcast traffic and press in a number 
of languages. 

Note that you will require a special 
receiver for frequencies below 550 kc. 
This can be constructed by the listener, 
or he can use surplus beacon receivers, 
some of which receive over a range ex¬ 
tending from 200 to 500 kc. 


Timf 


(GMT) 

0016 

0418 

1618 

2018 

0330 

1330 

0350 

1550 

0400 

1600 

0418 


0420 

1620 

0420 

1620 

0430 

1630 

0450 

1650 

0500 

1700 


0500 

1700 

0520 

1720 

0530 

1730 

0550 

1750 

0605 

0900 

2100 

1700 

1748 


Frto. 

Call 

Station 

<kc) 

&jon 

Location 

408 

8.452.5 

16.990 

KSE 

Torrance, Calif. 

127 

4.795 

NMR 

San Juan, P. R. 

425 

NMF 

Boston, Mass. 

425 

NMC 

San Francisco. Calif, 

5.555 

11.115 

WSL 

Amagansett. M. Y. 

425 

MMA 

Miami. Fla. 

480 

NMY 

New York. H. Y. 

425 

NMQ 

Long Beach, Calif. 

410 

NMN 

Norfolk, Va. 

(26 

436 

8.440 

(1.160 

22.325 


Botinas. Calif. 

425 

NMW 

Seattle, Wash. 

425 

NMG 

New Orleans, La. 

4(0 

NMJ 

Ketchikan. Alaska 

464 

NMV 

Jacksonville Beach. 

C.270 

12.550 

KFS 

Palo AHo. cairr. 

425 

MMO 

Honolulu, T. H. 

8.670 

DZM 

Manila, P. 1. 

418 

8.435 

WPA 

Port Arthur, To*. 


HINTS ON COMMAND SET RIGS 

A number of amateurs are using the 
transmitters from the SCR-274-N and 
ARC-5 command sets. At W2PWG, we 
have found a few interesting points 
that we have not yet seen. 

If you modulate the plates of the 
1625’s, remove the .01-pf plate bypass 
(COO) and replace it with a ,002- or 
.005-uf 2,500-volt mica capacitor. This 
prevents most of the audio from being 
bypassed to ground. 

The PA stage must be retracked. 
Tune to the high end of the band and 
adjust the PA padder C67 for minimum 
plate current. It should not vary more 
than 0 ma as the rig is tuned to the 
low end. If it does, adjust the slug for 
minimum dip. Return to the high end 
and check the variation in current. Con¬ 
tinue the adjustments at high and low 
ends until current is within 6 ma. 
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By JAMES W. ESSEX 



Looking ea!»t, wet-l lonrr in for<*f;roiinH. 


S ETTING up a directional broad¬ 
cast installation sometimes proves 
to be a jrreater problem than ob¬ 
taining the necessary permission 
to operate a broadcast station. True, 
the difficulties of obtaining: a license are 
tremendous and require a deal of 

preparation and planning:, but the prob¬ 
lem of gcettinjr two towers to work as 
they were desijrned is often minimized 
to such a deprn c that a faulty pattern 
can hold up an anticipated opening: for 
a lonjr time. 

Take this station as an example. 
CKBW is located in Bridg:ewater, Nova 
Scotia. Power was planned at 1000 
watts and a license obtained to work on 
1000 kc. The site was chosen, land pur¬ 
chased, equipment ordered, final assem¬ 
bly of studios and transmitter com¬ 
pleted, and all items checked and re¬ 
checked for proper adju.^tmerit. Finally 
came the open iig: day. 

Using: a two-tower antenna .system 
operating; with a 00-deg:i*ee phase dif¬ 
ference between the two towel’s, a null 
area was to be had west of the line of 
tower’s—the towers running: due east 
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and west. This was laid down in the 
brief submitted to the licensing: author¬ 
ity, on which basis the license had been 
granted. This station was not to con¬ 
tribute any interference on the 1000- 
k.c. channel in a westeidy direction after 
sundown. It would operate non-direc- 
tional by day and dir’ectional by nig:ht. 
Because the site chosen for the in- 


.<tallatiori was such that the transmitter 
house could not be set directly in line 
with the towers, it was built in the po¬ 
sition shown in Fig:. 1. This was to con¬ 
tribute dire complications to the -ystem 
in due course. 

Having: set up the phasing: units at 
the base of each tower to obtain the 
00-deg:r’ee displacement, we were now 
prepared to make our fii’St check on the 
resultinjr radiated field. 

Using: a loop receiver with an output 
circuit drivinjr a meter calibrated in 
microvolt.^ per meter, we nuule a trip 
by automobile, completely cir’cliiiff the 
two towers, stopping at each deg:rees 
where such radials intersected an acces¬ 
sible road at a distance jrr’eater than 
one mile. Points appear* in Fig:, 2. 

Our first complete run having: been 
made, all readinjrs obtained in micro¬ 
volts per meter were evaluated into 
ratios, I’esultinjr in a set of numerical 
values. These fig:ur’es plotted on a polar 
g:r’aph g:ave u.< a dir’ectional pattern 
sinrilar to that shown in' Fig:, ‘k 

The distoi’tion that appear’d! was a 
clear indication of trouble, the fore¬ 
runner of disappointment and delay. 

Because of the strict adherence to 
Depai’trnent of Ti’ansport (Cana<lian 
ecpiivalent of the FCC) r’eg:ulation.', the 
distortion or ‘‘blip” clearly indicated in 
the null area could not be accepted. .A 
lonj; strug:g:le was beg:un to rid the pat¬ 
tern of it. The date for g:oing: oir the 
air was promptly shelved, and the bat¬ 
tle of wits hejran. 

Tacklinjr the problem on the basis 
that incorrect phasing betweerr tower’s 
was causing: the distortion, we shifted 
the phase slig:htly above and below the 
mean of S)0 deg:r’ees. With each 'hift in 
phase, a trip by car was taken, running: 
thr’oug:h the area where the null was 
suppo.sed to appear, west of the towers. 
.At the conclusion of each run, as de¬ 


scribed previously, the values obtained 
were plotted. 

Soon gasoline consumption reached 
large proportions and the transmitter 
roonr was becoming a litter of gr’aph 
paper-—each run failing to bring us any 
clo.s:er to the desired result. The blip 
was determined to remain. 

Fr’oni the end of November to the 
middle of December, work carried on. 
though with increasing difficulty as 
>now begarr to fall. With the roads be¬ 
coming difficult to negotiate by car. we 
abandoned the auto for a jeep.This car¬ 
ried us well into the null area by re.^ort- 
ing to the farmers’ fields; and with the 
aid of skis when any walking had to 
he done, our mobility was complete. 
It happened that the district exireri- 
enced a r’ecord snowfall this particular* 
season, and we felt that even the ele¬ 
ments were against us. The colder it 
got, the warmer our tempers became. 

We persever’ed. When phase shifting 
did irot bring the desired result, it was 
suggested that some reflecting object 
might be abiding a third signal to the 
array, producing the blip irr the null 
area. Thi' became the basis of a fa¬ 
vorite joke, A large sign on the wall 
of the transmitter house stated: ‘‘.All 
weavers of watchchains, etc., must 
c(*ase wearing same forthwith. They 
ar-e blamed for rer’adiating the signal 
that causes our Blip,” 

The roflocting-ohject theory was goin* 
into thor’oughly, even to the point of 
having the telegraph comparry tempo¬ 
rarily remove copper wire.s which trav¬ 
ersed the tower array directly hack of 
the east tower. This, however, did not 
remove the distor’tion in the pattern, 
and the search continued. 

With the approach of milder weather 
spirits wer’C lightened somewhat and a 
final effort was made to solve the rublle, 
0)1 bottom, page 
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Sideband Suppression 

By I. QUEEN 


oscillators are provided, one operating 
at 405 kc and the other at 505 kc. Either 
one may be switched into the circuit. No 
matter which one is used, the second i.f. 
(carrier) will still be 50 kc and the 
rangre will be from 40-54 kc. The second 
i.f. amplifier has a passband from 50-54 
kc, so it transmits only the carrier and 


Single-sideband systems provide a 
very effective method of reducing inter¬ 
ference. Since the desired signal occu¬ 
pies only half the usual frequency band, 
there is less chance of picking up spuri¬ 
ous radiation, heterodyne whistles, and 
general noise. With conventional double¬ 
sideband transmission the same im¬ 
provement can still be had by chopping 
otf one of the sidebands at the receiver. 

Patent No. 2,304,863, utilizing this 
principle of interference elimination, 
was issued to James L. A. McLaughlin 
about four years ago. Although more 
complicated than .systems whicli rely on 
crystal filters, Wien bridges, or highly 
selective circuits, the results are more 
etfective. This is because an entire side¬ 
band is eliminated rather than just a 
small portion (notch or rejection slot). 
In addition, operation is easier because 
there is no need for critical retuning or 


phasing for each new set of conditions. 

To illustrate how single-sideband se¬ 
lection works, assume a conventional 
receiver i.f. of 455 kc and a bandwidth 
of 8 kc. Then the total range i.'j 451-459 
kc. Before suppressing a sideband, this 
i.f. is converted to a lower value by 
beating it with a crystal-controlled os¬ 
cillator. 

For maximum noise reduction it 
should be possible to suppress either 
sideband at will, to determine which 
gives better results. Therefore two 


one sideband. 

Theie is an important fact to note. 
When the 405-kc oscillator beats against 
451-459 kc, it produces a range from 
46-54 kc; therefore the lower sideband 
will be suppressed. When the 505-kc 
oscillator is used, the i.f. channel ex¬ 
tends from 54-46 kc and the itpper side¬ 
band is lost. 

A portion of the mixer output is also 
connected to a sharply tuned 50-kc am¬ 
plifier and detector. This controls a res¬ 
onance meter for indicating correct re- 
receiver tuning. 



Hlork diugruiii iihowii how receiver j.eleclH one sideband, suppresses other. 


CASE OF THE ELUSIVE BLIP {Coutiffned fro)n page 35) 


A complete re-examination of all past 
investigations and experiments was 
made, and one fact made itself appar¬ 
ent. This was that the transmission line 
from the west tower to the transmitter 
house was running almost at right 
angles to the point at which the blip 
occurred in the null. 

The angle of the transmission line to 
the west tower was determined with a 


magnetic compass, figures being care¬ 
fully recorded and compared with our 
previous findings as to the position of 
the blip. Knowing the type of transmi.'S- 
sion line in use (an open-wire system) 
we decided that a standing wave existed 
on this line, which, radiating, was caus¬ 
ing the distortion in the null. 

Armed with these facts, we investi¬ 
gated the tuning and phasing unit in 


the west tower. The search disclosed an 
inductance not properly shielded, w^hich 
contributed a mismatch in the line when 
on directional transmission and formed 
a standing wave. 

This was remedied by having the coil 
shorted out by a relay when not in use 
(it w'as not used when the system was 
directional). The parasitic inductance 
effect of this coil, detuning the circuit 
and causing the line mismatch, was elim¬ 
inated, leaving the line properly loaded 
and eliminating any chance of a stand¬ 
ing wave. 

Our efforts were rewarded at last. 
Another run through the null area 
proved that the troublesome blip had 
been eliminated. 

And so we stood by and listened, 
huddled about the monitor speaker in 
the transmitter house, to the first crisp 
words from the speat^er, “This is CKBW 
in Bridgewater.” 

Another station was on the air! 




Fig. 2—Intensity readings were taken at 9-degree intervals around antenna. 


Fig. 3—The start of all the trouble. 
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Tracer Uses Tube As Probe 





1 sntail, eoiireiiieiit 
iiiiil f|ooc( for betteh 
use or ouisuie Jobs 


By ALVA R. WILSON and 
W. KENNETH WILSON 


S IGNAL TRACERS are standard 
equipment for rapid trouble shoot* 
inj?. The signal tracer shown in 
Fi^. i is even more useful than 
the average one because of its many 
applications. It has a ♦biiuh PM speaker 
(eliminating^ headphones), a volume 
control, and a meter which pives a 
relative reading? of incoming signal 
slren^rtli. Unlike the speaker, the meter 
indicates signals of all frctiuencies, iu- 
eludin^r unmodulated r.f. It enables the 
tracer* to be useil for cheekinp^ a re¬ 
ceiver's oscillato**, for hunting down 
sti’ay oscillations, and even for trans¬ 
mitter trouble shooting- When not 
otherwise in use, this sijrnal tracer can 
ho used as a local broadcast receiver. 

The unique desijrn of the probe, whose 
simplicity is shown in Figs, l! and 
gives both high input resistance and high 
amplitieation. Start with a dK7. a r»F5, 
or almost any ot ler metal tube which 
has a grul cap on tup. Cut a piece of U- 
inch copper tubing about Ts inch long. 
Solder it directly to the grid cap (Fig, 
Jl). Now take a piece of No. 10 copper 
wire approximately 1 inches long, file 
one end to a point (place it in your drill 
chuck and hold a file against it), then 
wrap the other end with a 1-inch strip 
of waxed paper, allowing the paper to 
overhang the end of the wire slightly 
to insulate it completely from the cop¬ 
per tubing on the grid. When enough 
paper has been added for a tight fit, 
force the wrapped end of the wire into 
the copper tubing, and you have the 
input capacitor. The grid resistor is 
even more simple. Using a knife, scrape 
the paint from the edge of the metal 
tube cover where it is crimped over the 
piece of hakelite holding the grid con¬ 
nection. Now take a pencil and mark 
all over the hakelite, covering the entire 
surface between the grid and the shield. 
Rub the pencil lead in well with your 
finger, repeat the process once or twice, 
and you have formed the grid leak. 
(Note: This might work better in the 
authors' state of New Mexico than in 
higher-humidity areas.— Kifitor) 

For convenience in changing tubes 
the probe tube is simply plugged into 
an eight-pronged female cable c<m- 
nector (or an S-type tube socket with 
a shield over the soldering lug.s) to 
which the lead-in cable is connected. 


Fig. 1—Tracer is valuable ^llO|l help. 


The lead-in cable should contain a 
shielded plate lead, a ground wire (or 
the .shield can be used for this since it 
must ahso be grounded), and one fila¬ 
ment lead. 

The values shown in the meter bridge 
circuit should be closely followed. A 
l-ma meter is preferred for .sensitivity. 
Before use, the meter is adjusted to 
zero (while the probe tip is groumlod) 
with the 2,500-ohm potentiometer. 
Thereafter, any input signal picked up 
))y the probe will he indicate<l by the 
meter. If the signal contains audio 
components, they can be heard from the 
speaker. 

The audio stage consists of a volume 
control, a fiVb (or any other good out¬ 
put tube), and a :i-inch PM s])eaker. 

The box was built of hard-pressed 
Ma.sonite and is held together by small 
fini.sh nails driven into predrilled ^jr.- 
inch hole.s. If desired, the joints may be 
further strengthened by applying model 
ail*plane cement to the edges before 
nailing. 

In Fig. 1 the lower control is the 
meter-zero, and the upper control op¬ 
erates both the off-on switch and the 
volume. An off-on indicator light may 
be mounted on the front panel. 

For broadca.st reception a replace¬ 
ment-type antenna coil is used. 

In receiver trouble shooting, the 
ground clip on the probe is fastened to 
the receiver chassis. An input signal 
(such as a local .station or an oscillator 


signal) can then be traced right from 
the antenna coil through each stage to 
wherever it stops. 

Once you have started using this 
signal tracer, you will find a number 
of applications for it in addition to the 
one.® already mentioned, and you will 
soon agre(» that it is a most uscd’ul 
])iece of trouble-shooting equipment. 

6K7 Af IF DESIRED 6V6 


SEE TEXT 


Fig. 2—Complete r<»nstruction diagram. 
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Fig. li —Tubing is M»ldercd lo grid rap and a wire lip is slipped into lulling. 
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Operator sets dividers lo exact width of pulse as she clicks camera shutter. 


Cameras Are Tested 
With Simple Setup 


By FRED C. GABRIEL 


A USEFUL experiment for the 
radio man who is also an ama¬ 
teur photographer is the ac¬ 
curate determination of a 
camera’s shutter speeds. The method 
described con.^umes no film or other ma¬ 
terials; hence it can be repeated as 
often as desired at no cost. Expensive, 
conventional .shutter-testing apparatus 


is far beyond the reach of most ama- 
teurst and the number of professional 
photo laboratories supplying this serv¬ 
ice is small. An extension of the method 
makes it possible to check the opera¬ 
tion of photoflash synchronizers, a boon 
to the indoor photo enthusiast. 

The electronic equipment required in¬ 
cludes an oscilloscope (the inexpensive 



Radio test instruments 
check camera shutters 
and flash synchronizer 


variety works nicely), a calibrated 
audio oscillator, and a photoelectric 
cell. 

The shutter speed of a camera is the 
elapsed time between the opening and 
closing of the shutter. This time may 
vary considerably from the value 
marked on the camera and many pic¬ 
tures may be missed before the cause 
shows itself. Our method is to record 
the opening and closing of the shutter 
as marks on the oscilloscope screen. 
The space between the “open” and 
“close” markers can then be filled with 
sine waves of known frequency, and 
the time interval determined by count¬ 
ing them. 

Here is the step-by-step procedure: 

1. After allowing a warmup period 
for all instruments, set the audio gen¬ 
erator to a frequency high enough to 
permit about five cycles to be included 
in the shutter interval to be measured. 
For example, a shutter speed of 1/100 
second would include five cycles of 500- 
cycle audio. 

2. Connect the audio generator to the 
scope’s vertical input, and also to the 
external sync terminal. Be sure that 
the sync selector on the scope is at the 
EXTERNAL position, and then adjust the 
sweep frequency to display about 10 
sine waves. Use the sync amplitude 
control to lock the pattern. Remove the 
signal from the scope vertical input, 
hut leave the sync lead connected 
throughout the teat. This will insure 
against sweep oscillator frequency 
drift. If the sweep oscillator is not syn¬ 
chronized to the a.f. oscillator, all sub¬ 
sequent measurements will be usele.ss. 

3. Hook a photoelectric cell to the 
vertical input terminals of the oscillo¬ 
scope. Arrange a light source to shine 
on the photo cell (we use a 25-watt 
bulb in a table lamp; place the camera 
between light and cell. Adjust the cam¬ 
era to its widest aperture and click the 
shutter a few times. A bit of experi¬ 
menting with the camera position 
should result in ample vertical deflec¬ 
tion of the scope trace. The vertical 
gain control on the scope will prob¬ 
ably have to be near its maximum set¬ 
ting. Our setup gave usable deflection 
from a type 921 photocell (chosen be¬ 
cause one was at hand) with a single 
vertical amplifier stage in the oscillo¬ 
scope. A brighter light source will in¬ 
crease the amplitude of the trace. In¬ 
cidentally, we experienced virtually no 
hum from the a.c.-operated light source. 

The instantaneous pattern obtained 
is a more or less square w'ave, depend¬ 
ing on the shutter speed being meas- 
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ured and on the low-frequency response 
of the scope amplifier. In any case, the 
opening and closing points are clearly 
defined. Since the pattern is of short 
duration, it is necessary to click the 
shutter several times to be sure that 
all of the shutter interval is included 
on the scope face. Set a pair of drafts¬ 
man's dividers to the wulth of the trace 
between the opening and closing 
markers (Fig. 1), The shutter may be 
operate<l as often as necessary to set 
the dividers accurately, 

4, Switch the scope vertical input 
back to the a.f. oscillator. The sta¬ 
tionary pattern of step 2 should be ob¬ 
tained immediately. Apply the dividers 
to the screen, and count the number of 
sine waves between the points, as in 
Fig. 2. The number of sine waves di¬ 
vided by the oscillator frequency gives 
the shutter speed in some fractional 
part of a second. 

Checking the synchronixer 

The photoflash synchronizer should 
close the battery circuit to the flash 
bulb at a predetermined interval be¬ 
fore the shutter opening. If the syn¬ 
chronizer has been propeidy set, the 
open period of the shutter will coincide 



Fig. 4 -A for synohronizor 


with the peak of light output from the 
bulb. The desired interval l)etween 
closing the circuit and opening the 
shutter may he read from the “light 
output vs, time’* graphs distributed by 
bulh manufacturers. 

In our test we will display a mark¬ 
er from the flash synchronizer side hy 
side with the shutter pulse described 
above. The aiulio oscillator can then be 
used to measure* the time interval be¬ 
tween the flash marker and the mid¬ 
point of the shutter pulse (Fig. .I). 
The flash mark(*r must be readily dis¬ 
tinguishable from the shutter markers, 
and it must not interfere with them. 
The synchronizer circuit remains closed 
after it has acted, but the vertical am¬ 
plifiers must he allowed to recover in 
time to transmit the shutter pulse 
which follows. The synchronizer pulse 
is differentiated sharply by capacitor 
Cl (Fig, 4) and the input resistance 
of the ’scope, A 22*/^-volt battery in 
series with the synchronizer provides 
a large pip easily distinguished from 
the shutter markers. 


The required audio frequency can be 
determined by experiment. The time 
interval to measure is that between the 
synchronizer pip and the mid-point of 
the shutter pulse. The synchronizer 
should be adjusted until this interval 
corresponds to the ignition time of the 
flashbulb. The ignition time may be 
found in flashbulb data tables, or be 
obtained direct from the manufacturer. 

Since one side of many synchronizer 


The makeup of a single living cell 
may be analyzed in much greater detail 
than ever before possible with the aid 
of a new electronic instrument devel¬ 
oped after seven years of work by mem¬ 
bers of the Columbia University Zool¬ 
ogy Department under the direction of 
Prof, Arthur W. Pol lister. The device, 
known as a microspectrophotometer, 
uses a phototube to measure the light 
absorbed by the various components of 
the cell. 

All living cells consist mainly of two 
ingredients, proteins and nucleic acids. 
There are two types of the latter, which 
are the principal components of the 
chromosomes that determine heredity. 

Each type of nucleic acid absorbs 
light of a <lifTerent wavelength, the 
amount of light absorbed indicating the 
quantity of acid present. The phototube, 
together with a sensitive current-meas¬ 
uring circuit, indicates how much light 
is absorbed. From this information 
scientists can evaluate with very good 
accuracy the composition of any cell 
they study. 

The instrument has already revealed 
many significant facts about living 
cells. According to Prof, Pollister (see 
photo) the technique has opened an en- 


circuits is grounded to the Synchronizer 
body, this side must be connected to 
the ground terminal on the ’scope in¬ 
put to avoid 60-cycle body pickup 
whenever the camera and synchronizer 
are han<Iled, Note that the settings of 
the oscillator frequency and oscillo¬ 
scope sweep, sync, and horizontal gain 
must not be disturbed during a test. 
Short unshielded leads may be used for 
all connections. 


tirely new field of quantitative chem¬ 
istry. The device has been simplified so 
that anyone familiar with a microscope 
can use it. Research centers are being 
established at hospitals and laboratories 
in many places. 



Pnlli^ler anil niicrospectrophotonietcr. 


PHOTOTUBE ANALYZER FOR LIVING CELLS 
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Commercial slujJ tuner 
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a small receiver easy 
for the experimenter 


0 


^ j* 


i-' 

A- 

i 





10 90 ilKI 1 
^1^00 


Miniature-Tube Receiver 
Has Permeability Tuner 


By JOHN E. HAZELRIGG 


M any home-construction enthu¬ 
siasts who would like to build 
a small broadcast receiver 
with the new miniature tubes 
are reluctant to do so because of the 
difficulty of working: in small spaces. 
To have a set that is miniature 
throughout, midget coils and capacitors 
are also required; hut they cannot be 
expected to give as dependable service 
as standard-size units. 

By using a compact permeal)ility- 
tuning unit, I was able to build a set 
comparable in dimensions to the very 
small manufactured sets now so popu¬ 
lar. Miniature tubes are used, but all 
other parts except the speaker are 
standard size. The cabinet is 7*'’i x 5 x G 
inches, and the aetual chas.sis dimen¬ 
sions 7 X 4 X inches. 

Miniature tubes require very little 
chassis space; and because their socket 
terminals are more closely grouped than 
those of octal tubes, there is more room 
under the chassis. Thus, larger and 
better resistors and capacitors can be 
used. 


The permeability-tuning unit I used 
is manufactured by the Aeromotive 
Equipment Corporation of Kansas City, 
Missouri. This unit—their Model »320— 
takes up only 1 *4 inches of chassis 
space, a considerable economy com¬ 


pared to the two-gang tuning capacitor. 
The space saved permits mounting 
standard intermediate-frequency trans- 
formoi’s. The Model is complete 

with a dial and pointer, antenna and 
oscillator coils, tuning shaft, and a hole 
for the volume control shaft. The unit 
is factory-aligned to track perfectly 
with a 4()0-kc intermediate-frequency 
system. To complete the unit it is neces¬ 
sary only to purchase a l>-180-iiuf 
trimmer for the antenna section and a 
700-800-pnf trimmer for the oscillator 
section. Since building this set. I have 
noted a number of other permeability 
tuners on the market. 

I used good-quality, 45r)-kc i.f. trans¬ 
formers and found that the tuning unit 
can be made to track just as well as it 
does at 4h0. (No harm in tuning the 
i.f.’s to 460, if you have a signal genera¬ 
tor or can get your service technician 
to do the job.— Editor) 

The easily mounted tuning unit is 
held to the chassis by the nuts on the 
drive-shaft and volume-control bush¬ 
ings. Complete drilling and mounting 
instructions being furnished, it is not 
necessary to repeat them here. 

The speaker and dial extend the 
whole width of the chassis, dial and 
speaker each being 3V2 inches wide. 
Minimum height of the set is 5 inches, 
because of the dial; if the output trans¬ 
former is mounted on the speaker, re¬ 
cess the speaker into the chassis to keep 
its height down to that of the dial. 

The constructor can get a good idea 
of the relative position of the com¬ 
ponents from the back-panel photo¬ 
graph. The chassis will have to be cut 
away for the tuning unit and—in most 
ca.ses—the speaker. Place your com¬ 
ponents on a piece of paper and project 
a layout to suit your individual needs. 
Do not, however, change the relative 
positions of parts because this layout 
provides the shorte.st possible leads. 

The two tuning .slugs and coils also 
show up well in the back-panel photo; 
the larger coil is the oscillator, and the 
smaller one the r.f. section. The oscilla¬ 
tor section has tw’o coils. One of them 
is tapped for the converter tube cathode 
and is mounted underneath the chassis 
close to that tube. 

Except for the tuning unit, the cir- 
50B5 2 = 2.5Kiv 
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Push-Pull 
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Crystal Receiver 

By RUFUS P. TURNER 


B oth the sensitivity and selectivity 
of a ciystal radio may be im¬ 
proved jri'catly by usintf a two- 
ci'ystal push-pull detector circuit 
an<l by tuning tht antenna coil as well 
as both halves of the secondary. The 
circuit is shown in the diagram. This ar¬ 
rangement has pronounced advantages 
ovei* a simple dete«*tor and one-coil tun¬ 
ing, Louder signals, longei-distance re¬ 
ception. ancl shaiper tuning are ob¬ 
tained with the n'‘w hookup, which is 
only slightly nioi’e complicated than the 
usual simple crystal sets. 

Two 1 N.'M geimanium crystal diodes 
are used. The primaiy coil LI is wound 
between the two halves L2 and L:i of the 
secondary coil. The main tuning capaci- 
ior is a dual :ld5-/iy»f unit. The primary 
coil is tune<l separately by means of a 
single-section, .‘IbS-npf variable capaci- 
toi‘. For all frequencies lower than 850 
kc, a fixed .001-pf capacitor is connected 
in parallel with the primary trimmer by 
closing the switch. 

The coil is wound in three .-sections 
with No. 32 enameled wire on a 1-inch- 
diametei* polystyrene or bakelite tube 4 
inches long, the turjis of each coil being 
closi'-wound. L2 and 3 have 137 turns 
and LI has 43, The inner ends of L2 


and L3 are connected together and to 
the rotors of the main tuning capacitoi’. 
Space coils *8 inch apart. 

The components are mounted on a 
wooden boaid 8'i» inches long. 5'/^ 
inches wide, and 'h inch thick. All parts 
except the crystal.^ are screwed to the 
board. The crystals are connected with 
their own pigtail leads directly lietween 
the stator lugs of the tuning capacitor 
and one of the headphone tip jacks. The 
crystal polarity indicated in the sche¬ 
matic must be ohsei'ved carefully. 

Operation of the receiver is very sim¬ 
ple. Connect an antenna and a good 
ground to the antenna and giound ter¬ 
minals. The best antenna i.< a long wire, 
high in the air and out of doors. Cse the 
nearest cold-water pipe for a ground. 
Tune in your stati(m by adjusting the 
main tuning capacitor, then adjust the 
primary trinuner for maximum volume. 
If the fi-equcncy of your de.sire<l station 
is 850 kc or higher, leave the switch 
open. If it is lower than 850 kc, close 
the switch. The entire broadca.^t band 
can thus be coveued. 

Thi.'- receiver has amazing headphone 
output, even when leceiving low-pow- 
ered broadcasters. When a long, outside 
antenna and a good ground aie used. 


high-poweied local broadcast stations 
will operate a high-impedance magnetic 
loudspeaker (hut not a permanent-mag¬ 
net dynamic), The double tuning scheme 
allows separation of strong local sta¬ 
tions, In tests using the same antenna. 
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this receiver has brought in distant sta¬ 
tions not even heard with the best ordi¬ 
nary crystal set. The d.c. output of the 
.'et (taken across the headphone tip 
jacks with headphones di.'^connected) is 
2.5 mn when picking up a 250-watt 
broadcast station 5 miles away! 

The builder may consider using a 
1N35 duo-diode unit in place of the two 
lX34’s, The 1N35 consists of a pair of 
mounted ger’manium diodes which have 
been mate hot 1 for use in full-wave de¬ 
tectors and in FM detectors and dis¬ 
criminators. 


^ MINIATURE TUBE RECEIVER (Conihn,,-,! from p<tgr 40) 


cuit is quite standai'd. The chassis is a 
simple U-shaped piece of 16-gauge sheet 
iron and is quite rugged. One-hole 
mounting sockets with retainer ring 
were used for convenience. 

Two strands of No. 20 hare, tinned, 
hookup wire were twisted together and 
anchored at each end to widely sep¬ 
arated points on the chassis near the 
tubes. All ground connections were sol¬ 
dered to this lead. This simplifies con¬ 
struction, but does place the a.c. line 
voltage on the chas.sis. There should be 
no danger, however, if the chassis is 
placed in an insulating cabinet and a 
fiber panel used to cover the back. Be 
sure to drill holes in the panel for ven¬ 
tilation. 

After the set reaches full operating 
tcmpciature it is exceptionally stable, 
due to the high capacitance-inductance 
ratio in the oscillator section. There is a 
slight drift during warm-up unless a 
temperature compensating capacitor is 
used, hut this refinement is hardly 
worth the additional cost. 

There was .some difficulty in peaking 
the i.f. coils because of regeneration in 
the i.f. system, hut it disappeared en¬ 
tirely when the 12.4T6 tube was 
shielded. 



Rear view of the permeahility-iunefl reeeiv<*r, Tiiiht is in upper lefi corner. 
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Design of Class-B Drivers 


riie tlesign of* a Iraiisforiiier-coupled class-B 
driver is simplified hy this author’s approach 


By W. H. ANDERSON, VE3AAZ 


O perators of amateur phone 
stations are often confronted 
with the problem of selecting 
a suitable driver and <lriver 
transformer for class-B audio ampli- 
Hers or modulators. The most common 
solution is to select, from a catalog or 
manufacturer’s literature, a trans¬ 


former <iesigned for use with the par¬ 
ticular combination of driver and mod¬ 
ulator tubes being used. This method 
is not practical when: 

1. The tubes are operated under con¬ 
ditions other than those specified by 
the transformer manufacturer; 

2. The driver-modulator tube combi¬ 


nation is not listed; 

3. Driver-to-Iine and line-to-grid 
transformers are to be used. 

Consider a typical case where push- 
pull 6B4-G’s are used as drivers for a 
class-B 75TH amplifier or modulator. 
Tube data shows that the 6B4-G’s will 
deliver 15 watts of power when the ef¬ 
fective load impedance (plate-to-plate) 
is 3,000 ohms, the plate voltage is 300, 
and 68 volts of grid bias is supplied 
from a fixed source. The 75TH’s re¬ 
quire 3 watts of grid drive when oper¬ 
ated with 90 volts of grid bias and 2,000 
volts on the plates. The peak grid-to- 
grid driving voltage is 350. Since there 
is a difference in the power in the pri¬ 
mary and secondary of the driver trans¬ 
former, transformer ratios cannot be 
calculated by comparing the primary 
and secondary voltages. 

The grid circuit of a class-B stage 
pre.^ents a constantly varying load to 
the plate circuit of the driver stage. 
During one excitation cycle, the im¬ 
pedance of the grid circuit varies from 
a very low value to almost infinity and 
causes distortion which is intolerable 
in some instances. Distortion from this 
source is minimized by reducing the 
source impedance as much as possible. 
The driver transformer determines the 
impedance ratio between the driver 
plates and class-B grids; therefore, the 
greater its step-down ratio, the smaller 
will be the source impedance as seen 
by the grids. 

We have found at VE3AAZ that dis¬ 
tortion is minimized w'hen the driver is 
designer! to deliver just enough power 
to drive the clas.s-B stage when its 
(the driver’s) grids are fully excited— 
driven to zero Volts by the .speech am¬ 
plifier. This condition is met l)y raising 
the driver plate-to-plate load impedance 
far above its normal value. This pro¬ 
vides for a higher than normal step- 
down ratio betw'een the driver plates 
and class-B grids. Increasing the driver 
load impedance decreases the voltage 
develo|)ed across the secondary load. It 
is important to remember that, wrhile 
the voltage ratio varies directly as the 
turns ratio, the impedance ratio varies 
as the square of the turns ratio. Thus 
when a transformer is selected to de¬ 
liver just enough voltage to drive the 
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class-B grids* the source Impedance 
(driver plate resistance) will be lowest 
—a requirement for good regulation. 

The 75TH*s require ^ watts of grid 
drive. Since in this case—as in most 
others—the grid driving power i.s stated 
as an r.m.s. value, peak driving power 
will be twice as great or (> watts. This 
power is delivered to first one grid, then 
the other, and is provided by one-half 
the voltage developed across the entire 
secondary. Knowing the grid power and 
voltage, the grid impedance can be cal¬ 
culated by Ohm's law. Since the peak 
grid-to-grid voltage is J150, each half of 
the secondary winding wdll develop 175 
volts and the grid impedance (EVW) 
is 175“/6 or 5,104 ohms. 

The next .step is to draw trial load 
lines on the characteristic curves of a 
dR4-G as shown in Fig. 1. One end of 
each load line is the point where the 
plate-voltage line intersects the zero- 
current line and the other end is on the 
Ec (grid voltage) 0 curve. The re¬ 
sistance of a load line is determined by 
subtracting the minimum plate voltage 
from the maximum plate voltage and 
dividing the result by the maximum 
current. Refer to the .‘1,000-ohm load 
line on Fig. 1. Note that maximum 
plate voltage is 1100 and minimum 75. 
As the voltage swings from .‘100 to 75, 
the plate current changes from zero to 
75 ma so the resistance of the load line 
is 300—75/.075 3,000 ohms. 

Peak power output from a given load 
resistance i.s determined from the fa¬ 
miliar I^R relationship, where I is the 
plate current at the point at which the 
load line intercepts the Ec — 0 grid 
bias curve. The 7r)TH giids require fi 
watts peak power for full output. How¬ 
ever, since the power loss in the driver 
transformer may run to 20, the driver 
must be designed for approximately 7.5 
watts peak output Since the 7,000-ohm 
load line intercept' the Ec — 0 curve at 
.32 ma, the power output is (.032)- x 
7.000 or 7.18 watts. 

The load re.sistance for a .single tube 
being 7,000 ohms, the plate-to-plate 
load will be four times 7,000 or 28,000 
t/hms for a push-pull stage. The grid 
impedance is 5,104 ohms, .so the trans¬ 
former turns ratio (primary to one- 
half secondary) is 


\ '28,000 
5,104 


2.3 to I, 


If the speech amplifier-driver com¬ 
bination is located at a point remote 
from the class-B .stage, a plate-to-line 
and line-to-grid transformer cond>ina¬ 
tion will he required. Disregarding the 
power loss in the second transformer, 
the over-all turns ratio should remain 
the same. A.ssuming a 500-ohm trans¬ 
mission line, the plate-to-line trans¬ 
former will have a turns ratio of 7 to I 
and the line-to-grid transfoinier will 
have a ratio of 2.3 to 7 l)etween the 
primaty and one half of the secondary. 


Calculating driver requirements 

Manufacturers do not always list 
grid-drive requirements, and this must 
be calculated from available data. Con¬ 


sider the cla.-s-R operating data for 
the 75TH: 

D.c. plate voltage 2,000 

Max. signal d.c. plate current 225 ma 
D.c. grid voltage (negative) 90 
A.f, grid voltage 350 

Each tube is carrying 112.5 ma or 
onc-half the total plate current; how¬ 
ever since the stage is operating class 
B, the peak instantaneous plate current 
will be three times as high or approxi¬ 
mately 330 ma. The peak instantaneous 
grid voltage will he one-half the a.f. 
grid voltage minus the d.c. bias or 
;{50 2—90 = 85 volts. 

The crest operating point X (Fig, 2) 
i.< the intercept of the peak grid voltage 
and the peak plate current values. This 
point shows the peak grid current to he 
,35 ma. Knowing that this grid current 
is produced by the voltage across half 
the driver transformer secondary, we 
can compute driving power as the prod¬ 
uct of 175 volts and .035 ampere (35 
ma) or 6.1 watts. Similarly, we com¬ 
pute the grid impedance as 175 .035 = 
5,000 ohms. Note that these values 
agree with those used in previous cal¬ 
culations, but the grid-drive factor does 
not take into account the power loss in 
the driver transformer. 


conventional plate-loaded amplifier op¬ 
erating with identical loads and plate 
and bias voltages. If the regulation of 
an amplifier is perfect, the output volt¬ 
age will vary in direct proportion to 
the input voltage. 

Take two amplifiers using triode- 
connected 6L6's, one connected as a 
conventional plate-loaded amplifier and 
the other as a cathode-follower. Con¬ 
sider w^hat happens in each when the 
signal voltage is halved and the re¬ 
flected plate load changes from 2,000 to 



Fig. 3—A calliode-coupled driver stage. 


Cathode-followers os drivers 

Occasionally, a push-pull cathode-fol¬ 
lower stage (Fig, 3) is used as a driver 
for a class-B amplifier. This arrange¬ 
ment does a good job because of the 
high degree of degenerative feedback 
due to coupling between the input and 
output circuits. The major disadvantage 
of this circuit is that the input sr.ignal 
must equal the sum of the bias and 
desired output voltages. 

Load impedance calculations general¬ 
ly consist of finding a combination of 
plate voltage and a reasonably low load 
impedance that will provide the re¬ 
quired output. The stability or voltage 
regulation of a cathode-follower is 
such that the load impedance has little 
effect on the output voltage. 

The excellent voltage regulation of 
a cathode-follower can he seen when its 
performance is compared to that of a 


5,000 ohms (8,000 to 20,000 ohms plate- 
to-plate), as it might when the class-B 
stage stops drawing grid current. The 
change in circuit performance is shown 
in Fig. 4 (characteristic curves for 
triode-connected fiLG’s with 2,000- and 
5,000-ohm load lines drawn in) and in 
the table below, 

Colliodc*-loud(*d amplifier 
Drive Reflected load Output Point 
(volts) (ohms) (volts) (Fig, 3) 

20 2,000 ‘130 A 

10 5,000 115 B 

Plate-loaded niiiplifier 

150 (20-hl30) 2,000 130 A 

75 5,000 72 C 

That the cathode-follower provides bet¬ 
ter voltage regulation is evident when 
we realize that the output voltage 
should have dropped to 65 (one-half its 
initial value) in both cases when the 
drive voltage was halved. 
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Kije. 4 -Load lines compare performance of plate- an<l cathode-loaded amplifiers. 
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Servicinii 



By JOHN T. FRYE 


and Money 


A LIE, some wafc has said, is a 
last resort with men, but with 
L women it is a form of first-aid. 
This masculine reluctance to 
a mischievous expedient is commenda¬ 
ble; but when a radio technician insists 
upon applying the same attitude toward 
the use of radio service data, he is being 
short-sighted, money-wasting, and just 
plain stupid. Nevertheless, the sad truth 
is that there are many who turn to their 
shelves of service data for help only 
after they have exhausted every other 
possibility in their attempt to repair a 
receiver. 

This is really puzzling. Any modern 
shop is certain to have a complete set 
of sei vice information on hand. It can 
be quickly demonstrated to even the 
most .stubbornly doubtful that radios 
can be serviced much more quickly, 
pleasantly, and efficiently through the 
use of such data. Every radio shop 
owner knows that minutes shaved off 
the time needed to repair a set is just 
like money in the bank. In spite of all 
this, there are far too many shops in 
which the books do not have that well- 
thumbed look that radio service man¬ 
uals should have. 

Possibly there are a few rare cases 
where the technician is one of those 
boys who bull-headedly waste hours 
searching a catalog for an item before 
looking it up in the index, merely be¬ 
cause he likes doing things the hard 
way; but these, surely, are in the mi¬ 
nority. It seems likely that the rest do 
not get the maximum benefit from their 


libiaries simply because they have not 
formed the habit of using them prop¬ 
erly. 

Many, when they started servicing, 
felt that they could not afford to buy 
service manuals; the servicing proce¬ 
dure established necessarily excluded 
their use. Later, when they were able 
to obtain service data and did so, their 
servicing routine had become so firmly 
set that they could not—or at least did 
not—change it to take full advantage of 
the great help offered by their books. 

The publishers of modern radio serv¬ 
ice data spend thousands of dollars try¬ 
ing to make their products of the ut¬ 
most assistance in servicing every set 
that comes into the shop. The material 
is intended to be used all of the time, 
and is crammed with information cal¬ 
culated to be useful to the novice and 
the old-timer alike, but the only way in 
which any service technician can ex¬ 
tract the full amount of benefit from 
it is to build his service procedure 
around its continuous use. 

When to use data 

The time to slide a manual from the 
shelf is the minute you decide which 
set you are going to tackle next. First, 
take a quick glance at the description 
of the receiver and at the diagram or 
picture in the book that shows the tube 
layout. You may be able to locate a 
similar diagram in the set, but at any 
rate it is much more comfortable to 
study the picture laid out on the bench 
instead of standing on your head trying 


to lead an upside-down sketch pasted 
in the daikest, most cobwebbed corner 
of the cabinet. 

This preliminary survey can tell you 
a lot. It will reveal whether you are 
working with an a.c.-d.c, set, a trans¬ 
former job, or one of those electronic 
mules that employ a high-voltage series- 
filament winding on an autotrans- 
former. It will show whether you should 
expect superheterodyne selectivity or 
are dealing with a t.r.f. receiver— 
something that cannot be told with a 
casual glance in this day of four-tube 
“supers/* subchassis-mounted i.f. trans¬ 
formers, and padded oscillator tracking 
circuits. It will also reveal whether the 
tubes are where they should be; and if 
you tell an old-timer you have never 
wasted time working on a set in which 
the customer had switched a couple of 
tubes, you will make him question either 
your veracity or the amount of time you 
have been in the service game! 

If your preliminary examination 
show\s that surgery is indicated and 
that the chassis must be removed from 
the cabinet, take another took at your 
data. See if instructions for chassis 
removal are given. Some manuals give 
detailed information on this subject 
wherever it is needed—and believe me, 
it is needed often in opening up some 
of these ultra-modern creations with 
hidden chassis bolts, concealed hinges, 
and trick cabinet designs. Without such 
“open sesame*' instructions, you can 
waste half an hour fumbling around the 
outside of one of these sleek-looking, 
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st3anilesR armchair nioflel.s like a monkey 
tryinij to g:et into a plastic coconut. 

When the set has been extracted fi om 
the cabinet and is restiim on the l»ench 
in front of you, your service data 
stands ready to lend a hand, tio matter 
what method of trouble-shootiiur you 
prefer. If you use a sijrtial-tiaeer, the 
diajjrani will tell you exactly where to 
touch your probe, and the staj>:e gain 
of each section is plainly indicated. Any 
deviation from the normal can be de¬ 
tected at once, and the exact point at 
which this deviation begins can be 
pinned down. 

On the other hand, if you prefer re- 
'iistance measurement, the correct re¬ 
sistance from every tube socket con¬ 
nection to the common ground is given; 
and if voltage measurement is more to 
your liking, the proper opeiating volt¬ 
age at nearly every point of the circuit 
is indicated. 

The diagram is right there in front 
of you. Only a service technician who 
has wasted time checking and recheck¬ 
ing a puzzling low-resistance condition 
by unsoldering the leads of every ca¬ 
pacitor that might l»e involved—only to 
find the trouble caused hy a shorted by¬ 
pass hidden away inside an i.f. shield—• 
can appreciate the value of working 
with a diagram. The intelligent use of 
printed data removes the wasteful lost 
motion from radio .servicing. 

The service data publishers are keen¬ 
ly aware that time is money in serv¬ 
icing, and they have worked out many 
time-saving features. Take, for ex¬ 
ample, an all-wave set in which only 
one band is out of order. Oljviously the 
fault lies in one of the components used 
exclusively on this han<l. But if you 
have ever watched a poor technician 
mumbling to himself and making cir¬ 
cles in the air with his finger like a 
man trying to describe a circular stair¬ 
case, while he attempts to thread his 
way through the maze of a tuultibank 
hand-change switch, you can realize 
how he should appreciate a data sheet 
showing an entirely .separate circuit 
<liagram for every position of the 
switch. 

The value of photos 

Another .set of sheets gives photo¬ 
graphs of every set taken from dif¬ 
ferent points of view and with the 
various parts identified by numbered 
or lettered “call-outs’* right on the 
picture. Fig. 1 shows a bottom-chassis 
view of this nature. To show how it 
helps, notice Fig, which is a picture 
of the .same receiver shown in Fig. 1. 
If you will look closely you will notice 
—as did the technician—that the resis¬ 
tors numbered IU2 and RI4 in Fig. 1 
are badly charred in Fig. 2. Inasmuch 
as the positive filter capacitor leads 
attach to the opposite ends of R1-. and 
R14 connects between one side of the 
line and the plate of the rectifier tube, 
it is not hard to diagnose the trouble 
here: the output section of the filter 
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capacitor has shorted, causing both the 
filler resistor R12 and the ballast re¬ 
sistor H14 to char. Cutting loose the 
output filter capacitor lead and check¬ 
ing it with an ohm meter quickly proved 
this deduction correct, 

A glance at the parts list was all that 
was needed to find the correct replace¬ 
ment values for Cl, R12, and R14. It 
was not neces.sary to locate the pai*ts 
hy tracing out the circuit diagram. 
Only seconds were needed to determine 
exactly what parts were required. Had 
the circuit diagram been needed, it was 
available; but it is surprising how 
many times, when there are visual 
symptoms of trouble, you can work di¬ 
rectly from the pictures. The beginning 
radio technician who has some difficulty 
in “seeing” a receiver in diagram form 
is especially grateful for this feature. 

Data helps beginners 

Speaking of beginners, it is an un¬ 
happy fact that many fellows try to 
start into servicing without purchasing 
service data. If anyone needs such help, 
these beginners do. The veteran tech¬ 
nician has a wealth of practical experi¬ 
ence to fall back on when he runs into 
unusual problems, hut the novice feels 
utterly at sea. The small successes he 
has had in locating open filaments and 
shorted bypasses in AC-DC receivers 
.'^tand him in poor stead when he runs 
into a really tough set. He simply does 
not know where to begin. What he needs 
more than anything else is the wealth 
of data on normal operation that a 
manual presents. A methodical com¬ 
parison between the resistances, volt¬ 
ages, and stage gain of the defective 
receiver and the normal values of these 
items as presented in the service data 
i.s almost certain to uncover the trouble. 
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What is more, the constant use of 
service data is the best possible way 
for the newcomer to become familiar 
with radio circuits and manufacturing 
practices. As he continues to study 
the diagrams of the sets upon which he 
is working day after day, he absorbs, 
with out any conscious effort, a knowl¬ 
edge of what constitutes standard cir¬ 
cuits and normal values for components 
used in tho.se circuits. Almost before he 
realizes it, he finds himself knowing 
what to expect when he makes a meas¬ 
urement, and is ale it to any abnor¬ 
mality that may be encountered. The 
constant use of service data is about 
as quick a way to learn practical radio 
as there is. 

It is paradoxical that the beginner’s 
need for this material is indicated by 
the fact that successful veteran tech¬ 
nicians invariably have them. These 
fellows coidd repair any receiver, using 
only their knowledge of radio theory 
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Curing 


I. F. Oscillations 


COR years I have had trouble when 
building receivers with two stages of 
466-kc i»f. amplification^ They invariably 
broke into oscillation when peaked to 
resonance. Detuning one stage to pre¬ 
vent this led to lower sensitivity and 
poor selectivity. I have tried all sorts of 
tricks to stabilize them—i.solating re¬ 
sistors or choke.s and byjiass condenser.s 
in plate and screen supply leads, shield¬ 
ing plate and grid leads, lower plate po¬ 
tentials and higher bias, loading resis¬ 
tors across the i.f. coils, switching i.f. 
leads to change the feedback phasing— 
all with indifferent results. 

I finally hit upon a system that works 
very well: Alter one transformer to an 
impedance-coupled stage as shown in 


Fig. 1. A 1-niegohm grid resistor R1 re¬ 
places the secondary. The grid is coupled 
to the primary by Cl, a small variable 
condenser such as a lOO-piifd trimmer. 
The trick is to reduce the capacitance of 
Cl until the i.f.’s can be peaked without 
the set’.s breaking into oscillation, (In 
one instance a *‘gimniick,” two piece.s of 
hookup wire twisted together, provided 
sufficient coupling.) 

It was found that this .system gave 
much more gain than the amplifier with 
one stage removed, had better selectivity 
than two detuned stages and provided 
better tone. It proved a very satisfac¬ 
tory arrangement. 

An even better method is to separate 
and shield the primary from the second¬ 


ary of one i.f. transformer as shown in 
Fig. 2. One coil can he left in the shield 
can. the other mounted below the chassis 
with a separate trimmer conden.ser. 
Usually stray wiring capacitance sup- 
])lies sufficient coupling; however, it 
would be wise to try additional capaci¬ 
tive coupling such as the twisted-wire 
“gimmick.’' Reduce the coupling until 
the amplifier is stable. 


,_flappi_?ZCtUMiCK MAY not be 

! '^ needed 



Fig. 2—Another cure for osrillntion!^. 

This method gives better gain than 
impedance coupling and the selectivity 
obtained is amazing. On one receiver in 
which it was tried it was possible to pull 
in a distant station 10 kc away from a 
strong local. The set has to be alignecl 
very carefully to attain this degree of 
selectivity .—John A. Dewar 



^ SERVICE DATA, TECHNICIANS AND MONEY (Coutinned from page 45) 


and their practical experience; but they 
are fully aware that they can do the 
same job in a fraction of the time when 
they have the books to help. 

Moreover, they know that they will 
be able to do better work. Take, for ex¬ 
ample, the matter of alignment. Even 
with AM sets it is essential to know 
the correct i.f.; the position, use, and 
order of adjustment of the trimmers; 
and certain special information regard¬ 
ing such matters as triple-tuned trans¬ 
formers and a.f.c. circuits, all of which 
are plainly set forth in step-by-step 
fashion. Receivers can be aligned, after 
a fashion, without knowing these 
things, but the resulting performance 
will often be short of what it should be. 


The man who blindly align.s all i.f.’s at 
456 kc is not much better than the one 
who maintains you do not really need 
a signal generator to <lo radio servicing! 
But when you go into FM and TV 
alignment, service information becomes 
an absolute necessity. 

Another feature technicians new and 
old can appreciate is the listings of 
manufacturing changes. The service 
technician can frequently improve the 
operation of a set over what it was 
when new. That makes a decided hit 
with his customer! 

Equally helpful is the practice of 
giving the replacement part numbers 
of several different manufacturers for 
each component. This enables the tech¬ 


nician to make a quick choice from 
available stock. 

If there remains any lingering doubt 
in your mind as to just how helpful 
service data can be, a bout with a de¬ 
fective record changer should remove 
it. Without .servicing information, you 
have to trace out the sequence of events 
that should take place during the change 
cycle by observation—and observing 
the action of a record changer is about 
as difficult and nerve-wracking as try¬ 
ing to read a long-winded title on a 
whirling phonograph record. 

How different all this is when you 
have service data! You are shown an 
exploded view of the entire mechanism 
that reveals the exact shape and posi¬ 
tion of every single part. The change 
cycle is described in detail. For every 
possible fault in the operation of the 
changer, several possible causes and 
cures are listed. 

The author has no connection with 
any radio service data publisher, but 
he is deeply interested in the future 
of radio servicing, and he feels that an 
increase in the use of service literature 
is a most important factor in improving 
both the quality of, and the profit f^m 
radio servicing. 

He has no recommendations as to 
which of the leading service-data pub¬ 
lishers you should patronize. The pro¬ 
ducts of each have some distinctive fea¬ 
tures not found elsewhere. The impor¬ 
tant thing is to own and use at least 
one of them. 



Courtesy John F. lUder, Publiaker 

The set of servire manuals on the shelf is as important as the instruments lielow. 
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Home Study Courses 
Useful to Radiomeu 

Correspondence schools can be 
beacons on the path to success 


By SAMUEL FREEDMAN 



Mr. Saiiiiiel Freedman 


I .\M a firm believer in home^study or 
“correspondence-school” training. Of 
the many schools and colleges at 
which I have trained since 1920, I 
don't believe any did me as much good as 
the home-study radio course I took in 
1929-31. That was my turning point from 
a dull routine in an unpromising job to 
an opportunity eight years later in be¬ 
ing chosen to head the Maine radio pro¬ 
gram, and head the prewar NYA radio 
program and become a leader in mobile 
radio development. That in turn led to 
my commissioning as a naval officer 
and finally to my present position in the 
microwave field working for DeMornay 
Budd. 

As I discovered later, after a thorough 
investigation of home-study schools, 
Illy history is by no means unique. 
But some people still look askance at 
“correspondence courses,” and large 
numbers of men are unaware of the 
good a course of home training can do 
them. 

The radio, communications, and elec¬ 
tronic fields require a tremendous 
amount of additional manpower with 
suitable (lualifications. Additional qual¬ 
ifications are also needed by the tens of 
thousands of men already in these 
fields, who still are wholly or partially 
unfamiliar with microw’aves. television, 
radio aids to aviation and navigation, 
nucleonics, FM, mobile radio, and other 
postwar developments. For national de¬ 
fense, the nation also requires as a re¬ 
serve pool of technical manpow’er, over 
1,000,000 persons who will qualify 
themselves in these fields either as a 
hobby or as a secondary vocational oc¬ 
cupation. 

Most people who need training can¬ 
not afford to take the time or incur the 
expense and loss of income required for 
formal schooling. (A limited exception 
is veterans' training under the GI Bill 
of Rights.) The requirements of both 
individuals and industry definitely in¬ 


dicate that home-study training courses 
are most necessary. 

Home-study schools are tried and 
proven. More than 1,500,000 students, 
mostly adults, were enrolled in them 
in 1948. More than $50,000,000 was 
spent on tuition for courses in every 
sphere of employment. There is hardly 
a field of specialization today which 
would not collapse if it lost its leading 
figures who received some or all of 
their training by way of home-study 
methods. 

The home-study field which has the 
greatest record of success during the 
past 20 years is that of radio-elec¬ 
tronics. It has been improved tremen¬ 
dously, and the student gets the benefit 
of visual aids and extensive laboratory 
practice in addition to complete printed 
reference material for study and for 
his future use. The quantity and quality 
of instruction may even exceed that of 


more formal schools carrying on class¬ 
room instruction in the old, time- 
honored manner. 

The history of home study begins in 
1891 when Thomas J. Foster, an editor 
in a coal-mining city, received a letter 
from a reader requesting information 
on how one of the dangers incident to 
coal mining might be minimized. He 
answered the inquiry in his newspaper. 
Other readers sent in similar letters, 
which were also answered. So the editor 
began to compile simply worded articles 
on the safety hazards of coal-mining 
and on self-protection against them. 
From this beginning was conceived a 
plan to furnish practical and reliable 
technical education by mail. Thus was 
born the International Correspondence 
Schools whose headquarters remain in 
the coal-mining city of Scranton, Penn¬ 
sylvania. (CofftiffiiCf/ o)/ paffc 48) 
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When correspondence schools were 
first introduced, the new idea had to 
face prejudice and ridicule. Educating 
via the mails w^as pronounced foolish, 
and the classroom was declared to be 
the only suitable place for such a func¬ 
tion and experience the only way to 
learn a trade or business. The record 
has proven otherwise, and today many 
of the nation’s leading universities op¬ 
erate extension (a more refined word 
for correspondence) services patterned 
after the commercial home-study 
schools. It has made training possible 
for anyone, regardless of location and 
economic status. It has encouraged in¬ 
dividuals to enter fields in which they 
have become outstanding, when other¬ 
wise they might have deprived them¬ 
selves and the world of their talents 
and leadership. 

Many noted educators admit the 
weaknesses of classroom teaching. 


Oftentimes, lectures prepared by the 
few real authorities in a field are avail¬ 
able only in a few scattered classrooms. 
Every home-study student, on the other 
hand, may receive instruction prepared 
by a master. In a classroom, if atten¬ 
tion fails and part of a lecture is missed 
it remains lost. Those who learn by 

r 



Orders for this new microwave calori¬ 
meter now total more than S2o0 million. 

home study can refer to their printed 
material as much and as often as neces¬ 
sary. It is always available for re¬ 
fresher or reference purposes since it 
remains the permanent property of the 
student. 

The average home-study school may 
charge a tuition between $100 and 
about $400. The latter figure is nor¬ 


mally for a master course covering sev¬ 
eral subfields of employment within the 
over-all field of radio and electronics. 
For this sum, the enrollee receives the 
lollowing. 

1. A series of lessons ranging from 
about .‘10 to over 100, depending on the 
size of the lessons adopted by a par¬ 
ticular school and the type of course 
selected. 

2. Various additional printed fea¬ 
tures such as reference textbooks, radio 
dictionary, books on starting one’s own 
radio business, texts on prerequisite 
material such as mathematics, ques¬ 
tions and answers for passing FCC ex¬ 
aminations, and so on. 

3. Kits of parts with which to make 
experiments. With the parts much use¬ 
ful equipment can be constructed—test 
instruments, receivers, transmitters, 
AM or FM modulators, and various 
other electronic devices. It belongs to 


the student permanently, and the retail 
value of the parts is appreciable with 
respect to course cost. 

4. Consultation service, which con¬ 
tinues for the life of the enrollee. I 
have personally verified and utilized 
this service over a number of years 
on a course which was started in 1929 
and completed in 1931. 

5. Free lifetime employment service. 
This has great value. The total cost of 
tuition is normally no more than a 
legitimate employment agency charges 
for a single placement. The service is 
available indefinitely, and during the 
lifetime of a student may repay many 
times the price of the course. Schools 
have full-time placement experts whose 
sole job is to discover or develop job 
opportunities. Many employers recog¬ 
nize these schools as sources of de¬ 
sirable employees. In view of the great 
technical developments now under way, 
only some of which are enumerated in 
the box on this page, no intelligent per¬ 
son, regardless of experience or educa¬ 
tion can help but benefit from a home- 
study course of some kind. The course 
may be for refresher purposes or it may 
acquaint one with new developments. 

Basically, radio and electronics have 
never been nor are likely to be more 
than inductance, capacitance, resist¬ 
ance, and electron-tube circuits. It is 



Movies showing electron action are a 
study aid. The projector is furnished. 


only the size, number, and manner of 
connection of inductors, capacitors, re¬ 
sistors, and tubes which result in the 
thousands of items falling into the cate¬ 
gory of radio and electronics. These can 
be definitely mastered by home-study 
printed material implemented by train¬ 
ing kits of basic radio components such 
as are offered by reputable schools ad¬ 
vertising in leading radio-electronics 
journals. 

Home-study schools offer the greatest 
opportunity for the maximum number 
to get a foothold in the radio-television- 
electronics field. The future depends on 
how many of the rank and file will 
emerge as creators and leaders to give 
industry and science new impetus. Such 
men can emerge via the home-study 
route just as surely as they can from 
the classrooms of the nation’s schools 
of higher learning. 

CUT-PRICE CONTRACTORS 

The Television Installation and Serv¬ 
ice Association of Chicago has warned 
television dealers against hooking up 
with cut-price service contractors who 
may jeopardize the dealer’s future by 
giving unsatisfactory service (or, as 
past experience has proved, no service 
at all). 

Dealers are reminded that their li¬ 
ability does not cease when the con¬ 
tract has been turned over to a service 
company, and that the customer will 
continue to associate the dealer with 
the service he receives on his televisor. 

The wise dealer, says the Association, 
will check the repute, financial stand¬ 
ing, distributor acceptance, and length 
of time a service company has been in 
busines before associating himself with 
it. Above all, he will deal with actual 
service companies, not with sales-and- 
service outfits which may have an in¬ 
terest in pushing a competing brand of 
television receiver. 

“A slight saving in the cost of a pol¬ 
icy at the expense of losing a customer 
and the future business of his friends 
and relatives is no saving at all,” the 
release concludes. 

RADIO-ELECTRONICS for 


NEW RADIO-ELECTRONIC OPPORTUNITIES 


This list of fields developed since the end of 
the war shows only a few of the many opportu¬ 
nities for employment and advancement open to 
ambitious, well-trained men. 

1. V.h.f, FM broadcasting. 

2. Large-scale FM receiver manufocture. 

3. Two-way, mobile radio for taxicabs, rail¬ 
roads. trucks, automobiles, etc. 

A. The new citizens band. 

5. Aircraft omniranges, which replace the 
older four-le^ ronge stations. 

6. V.h.f. oircraft communication. 

7. Ground-controlled opproach (GCa) sys¬ 
tems for aircraft. 

8. The expanded military radar program. 

9. The tremendously expanded research car¬ 
ried on by the Armed Forces, government bu¬ 
reaus. and industry. 

10. The radar fence around the U.S.. which 
will cost about a billion dollars and require a 
staff of at least 2S.OOO. 


11. Plocement of rador on all merchant ves¬ 
sels. 

12. Airborne rodor. 

13. The tremendous expansion of the useful 
radio spectrum into microwaves. 

14. Television broadcasting. 

15. Television receiver manufacture, design, 
and service. 

16. Food sterilization through electronics. 

17. New methods of communication involving 
pulse transmission. 

18. Supersonics. 

19. R.f. heating. 

20. Radioactivity detectors. 

21. Upper atmosphere research and weather 
forecasting. 

22. Radio-control and guided-missile develop¬ 
ment. 

23. Radio spectroscopy. 

24. Magnetic sound recording. 

25. Electronics in medicine. 
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Get Radio’s Leading Buying Guide 

Here’s the Buying Guide to everything in radio for every¬ 
one in radio! IVeferred by expert service technicians, engi¬ 
neers, sound men, Amateurs, builders and experimenters- - 
it’s packed cover to cover with the world’s largest selec¬ 
tions of quality equipment at lowest money-saving prices. 
See the latest in TV and home radio receivers; radio¬ 
phonos with new three-speed changers; new Sound Sys¬ 
tems, P.A. equipment and high-fidelity sound components; 
recorders and accessories; full selections of newest Ama¬ 
teur receivers and station gear; test instruments; builders* 
kits; huge listings of parts, tubes, tools, books, diagrams. 

Allied gives you every buying advantage; speedy de¬ 
livery, expert personal help, lowest prices, assured satis¬ 
faction plus the most lil)eral Time Payment plan in radio. 
Get the new 1950 allied Catalog. Keep it handy it will 
save you time and money. Send today for your free copy! 

LARGEST STOCKS* QUICK, EXPERT SERVICE 

Send for your FREE copy of 
Radio’s Most Complete Catalog 


TILEVISION & HOME RADIOS 

See ALLlED’s outstanding selection of 
new Television sets, new table model 
radios, FM*AM combinations with new 
Three-Speed Automatic Changers. 
Save on these radio models — the 
choice of experts! 


AMATEUR STATION GEAR 

You'll find everything you need for 
your shack in the new ALLIED Cata¬ 
log. See oil the latest releases in re¬ 
ceivers, transmitters, ports, station 
equipment—the biggest and most 
complete listings in Ham radiol 


NEW SOUND EQUIPMENT 


Packaged, ready-to-use Sound Sys¬ 
tems; amplifiers guaranteed for one 
fuW yeor; high-fidelity sound compo¬ 
nents; everything in speakers, mikes, 
P.A. accessories, intercom and record- 
ing equipment—ALLIED RADIO is 
headquarters for Soundmen! 


Use the coupon below —NOW! 


Address 


City. 


.Zone. 


.State. 


WORLD’S LARGEST STOCKS 

Everything in rodio for everyone in 
radio! ALLIED's huge stocks ore the 
world’s largest, including complete 
lines of all leading makes of parts 
and equipment. Get everything you 
need from one dependable central¬ 
ized source—ALLIED RADIO! 


Radio’s Leading Buying Guide 

ALLIED RADIO CORP. 

833 W. Jockton Blvd., Dept. 2-L-9 
Chicago 7, lllinoit 

rn Send FREE New 1950 ALLIED Catalog. 


Name. 


AUIED’S nso 
RADIO & TV CATALOC 

196 VALUE-PACKED PAGES 

At it ttAwf 


atUASIS 


...---cr.;,,. JKO 
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Radio Set and 


Service Review 

Eicor IModel 1000 Tape Recorder 


E IGOR'S model 1000 tape recorder 
(Eicor, Inc., Chicagro), one of the 
lowest-priced sound recorders of 
any kind, performs at least as 
well and is as easy to handle as any 
home-type unit offered today in its 
price range. All of which indicates that 
the service technician may soon find 
the Eicor in the hands of many of his 
customers. 

The appearance of the recorder is 
unusually neat. The black leatherette 
case is 14% inches wide, 8% inches 
high (with the lid down), and 11% 
inches from back to front. Three pock¬ 
ets are provided in the cover for the 
microphone and the cables. The whole 
unit weighs 27 pounds. 

Operation is extremely simple. A reel 
of tape is placed on the left post; the 
tape is brought around the bottom of 
the head, over the top of the rubber- 
rimmed capstan, and threaded onto an 
empty reel on the right post. The cen¬ 
ter knob is the on-off-volume control. 
The left control sends the tape forward 


or backward, or stops it. The knob at 
the right switches the circuit to erase- 
RECORD or LISTEN. 

To rewind the tape, it is lifted off the 
capstan and passed across the head 
only. It is not always necessary to re¬ 
wind, however, as the unit has a ‘*twin- 
track" feature. Recordings are made 
on the top half of the tape. When a 
reel is fully recorded, the full reel can 
be removed from the right post, in¬ 
verted, and placed on the left post; a 
new recording can be made on the un¬ 
used half. The metal roller shown just 
below the capstan in the photo was ap¬ 
parently added in later production; it 
is not shown or discussed in the instruc¬ 
tion book. If, in rewinding, the tape is 
passed from the right reel, directly 
across the bottom of the magnetic head, 
to the left reel, no sound will be heard. 
If, however, it is looped over this metal 
roller before reaching the head, the 
high-pitched “Donald Duck" sound of 
the recording will be heard on rewind, 
a valuable feature if the tape is to be 
rolled back only to the beginning of a 
certain selection. Rewind time for a 
full 15-minute reel is 2 minutes; a half- 
hour reel requires 4 minutes. 

The audio quality of this recorder 
was judged on test to be acceptable. 
Jacks are provided for an external 3.2- 


ohm speaker and for signal feeds from 
an external source such as an AM ra¬ 
dio, FM tuner, program line, PA system, 
etc. The built-in speaker is 6 inches in 
diameter—a bit larger than usual in 
this type of equipment. 

No tone controls are provided for 
the operator. A typical response curve 
supplied by the manufacturer shows 
that the output on playback, with a 
constant-level, varied-frequency tone 


fm IN CtCUES PER SECOND 



E INPUT* CONSTANT VOLTAGE TO RADK) JACK 
E OUTPUT* measured AT EXT SPUR J«K 
TAPE-3M BLACK OXlOC. SPEED 7*1/2VSEC 

Frequenry-re»t|>onse curves for recorder. 


input while recording, stays within 
±; 3 db between about 50 and 5,500 
cycles. Above the machine-run curve 
appears the result of a response check 
made in our own laboratory at a some¬ 
what higher signal level. Wow and 
flutter in this recorder were extremely 
low. 

The tape-pulling assembly consists 


PROFESSIONAL 

Si 



VOLTAGES measured ON 20/}O0aPER VOLT METER SET TO RANGES INDICATED tN PARENTHISES THUS (IOOO) 


e NU f f 
Si: <-h SWITCH SEaiDNS NU-NOTUSEO X-TIE POINTS 
9-RECORD C-COMMON L-LISTEN 


Complete amplifier Hchematic. Apparently the single-point ground is largely responsible for the complete absence of hum. 

RADIO-ELECTRONICS for 
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Notv, For the First Time— 

GUARANTEED 

TEST INSTRUMENT KITS 

♦READ DETAILS OF UNPRECEDENTED GUARANTEE IN BOX AT BOTTOM OF THIS PAGE 


VACUUM TUBE VOLTMETER 


THE NEW 
MODEL KT-40 

FEATURES 

• Uses 41 2 '—2% accurate D'Arsonval type Meter with hioh 
torque movement and Alnico V slug. 

• Meter guaranteed against burn-out on ALL electronic fano**. 
Meter will not be damaged even when improperly switched 
to higher range. 

• Stabilized degenerative circuit results in linear O.C. scale. 

• Isolating test.prod lor all D.C. Voltaue ranges. 

• Megohm input resistance on alt O.C. ranges. 

• Ohmmeter accurately measures from I, lOth ohm to I bil' 
lion ohms. 


SPECIFICATIONS 

• DC VOLTS: (At II megohms input resistance) 0 to 3 30- 
150 750 1.500 Volts. 

* A.C. VOLTS: (At (.000 ohms per Volt) 0 to 3^30, 150 
750 1.500 Volts. 

* RESISTANCE: 0 to 1.000 (0.000 100.OOO ohms. 0 to 10 
megohms (.000 megohms. 

• D.B. B.ised on ODb cciuals .006 watts (6 milliwatts) into a 
500 ohm tine. 

— 24 db to 4 - 4 db 10 db to + 38 db 

— 4 db to + 24 db 4 30 db to + 58 db 


rMODEL KT.40 COMPLETELY WmE0~j 
j READY TO OPERATE.$29.50 J 


Model KT 40 Kit comrs complete with 
All parts inclu<iin<i test leads. V.T.V.m. 
prod, circuit, operatinti instructions, 
etc. 





TUBE TESTER 

Check octols, locfals. bantam Jr. peanuts, television miniatures, magic eye. hearing aids, thyrotrons. the 
new type H. F. minioturei. etc. 

FEATURES 


■ Newly designed element selector switch reduces the pos¬ 
sibility of obsolescence to .an absolute minimum. 

• When checking Diode. Triode and Pentode sections of 
multi-purpose tubes, sections can be tested individually. 
A special isolating circuit allows each section to be 
tested as if it were in a separate envelope. 

• The Model 247 provides a supersensitive method of check, 
ing for shorts and leakages up to 5 Megohms between 
any and .ill of the terminals. 


r 

I 


MODEL 247 COMPLETELY WIRED 
READY TO OPERATE.$29.90 


I 

J 


• One of the most important improvements, we believe, 
is the fact lhal the 4-positlon fast action snap switches 
•ire all numbered in exact accordance with the $t<indard 
R.M.A. numbering system. Thus. If the element ter¬ 
minating In Pin No. 7 of a tube is under test, button 
No. 7 is used for that test. 


Model 247 Kit comes with all 
parts. new speed-read chart, 
handsome hand-rubbed oah cab«- 
net sloped tor bench use. A slip- 
on binned cover ts included for 
outside use. 




THE NEW 
MODEL B-450 


SIGNAL GENERATOR 


SPECIFICATIONS 


« Freguency Range: 150 Kilocycles to 50 Megacycles. 

e F.M. as well as A.M. receivers Can be speedily aligned 
with the aid of the Model B-450. Modulation in the 
B-450 Is accomplished by Grid-blocking action which has 
proven to be egually efTcctiv* for alignment of amplitude 
as well as for frequency—modulated receivers. 

• R.F. is obtainable separately or modulated by AudTo 
Frequency. 

• Positive action Attenuator provides effective output con¬ 
trol at all times. 

j” MODEL B-4S0 COMPLETELY WIRElTl 
' READY TO OPERATE.$24.50 


p The R.F. Signal Frequency )s kept completely constant 
at all output levels. This is accomplished by use of a 
special grid loaded circuit which provides a constant load 
on the oselMatory circuit. A grounded nlatr oscillator 
is used for additional frequency stability. 

I Direct reading—all calibrations are etched on the front 
panel. 


Model B.450 Kil comrt complet# 
with All pArta tnciudino circuit, 
test Iciida. cie. Nothing ris# to 


^UNPRECEDENTED GUARANTEE!! 

All kits advertised on this poge ore offered subject to the following guarantee*. If. after completion, the instrument does not operate to 
your fullest satisfaction, you may return it and we will ship you a brond new foctory wired and tested model for only the difference 
between the price of the Kit and the price of the complete Instrument. Full credit will be given no motter what stage of completion 
has been reached in wiring the Kit. 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO. 


Dept. RC-11. 98 PARK PLACE 
NEW YORK 7. N. Y. 


NOVEMBER. 
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Scrvicinfl 



This iipsiiieMhtun view ot ilie niotorhourd >1io\vjs the anipliiier chassis. 


of a synchronous motor and a simple 
combination belt and friction drive, 
mounted solidly to the heavy metal 
motorboard. The motor runs at all times 
i when the switch on the volume control 
is turned on); the reels are started and 
stopped by a mechanical clutch arranpre- 
meiit operated by the forward-off-re- 
wind knob on the left. 

The chassis is screwed upside down 
to the motorboard. Plugs connect the 
internal speaker and the motor to it. 
The magnetic head is wired directly to 
the chassis and mechanically connected 
by a semirigid, copper bonding strip. 
Four screws atop the motorboard hold 
the chassis, but in disassembling for 
servicing remember to remove the two 


screws holding the magnetic head to 
the motorboard, too. 

The schematic shown was i*edrawn 
from that given in the 24-page instruc¬ 
tion book supplied with the recorder. 
In the drawing in the book the com¬ 
ponents are so arranged as to duplicate 
their physical placement on the chassis. 
Since most technicians try to diagnose 
trouble in terms of the symptoms, the 
functional drawing shown here is likely 
to be much more useful. 

The manufactui*er*s drawing has one 
very interesting feature, however. Cir¬ 
cuit grounds are shown to be made at 
unexpected points and contact is made 
to the chassis at only one place—pin 2 
of the first 6SJ7. Since there is no other 


hum-reducing device apparent in the 
circuit, these peculiar ground connec¬ 
tions are probably responsible for the 
phenomenally low hum in the loud¬ 
speaker. On both recording and play¬ 
back, the volume control can be opened 
wide; with the ear right up against the 
speaker, the only hum to be heard is 
the slight whine of the motor. 

The RECORD-LISTEN switch SI (our 
numbering) is a multiple-contact slide 
unit attached to the chassis and actu¬ 
ated by a rod topped with a knob on 
the motorboard. It has been broken 
down in the drawing into separate 
s.p.d.t. sections for simplicity; the sec¬ 
tions are lettered and identified on the 
inset drawing of the actual switch. 

The four magnetic coils are all in 
the one head. Either playback coil or 
microphone is switched to the grid of 
the 6SJ7. The radio input is paralleled 
with the plate of this tube across the 
volume control. The GKO-GT is the 
l)ower amplifier, feeding either speakers 
or the record coil (the latter thi'ough 
an equalizer network). Note the provi¬ 
sions for attaching external -3.2- or 500- 
ohm speakers or lines. A 6J5-GT oscil¬ 
lator provides erase and bias signals. 

There are four frequency-compensa¬ 
tion networks in the amplifier. The ser¬ 
ies 560,000-ohm resistor and .001-pf 
capacitor between the plate of the 6K6- 
GT and the cathode of the previous tube 
feed back (and therefore roll off) highs, 
beginning at about 250 cycles. The ap¬ 
parent effect is a bass boost from 250 
down. The 50-|ipf capacitor across the 
560,000-ohm resistor increases the 
treble cut, beginning at approximately 
7,000 cycles, beyond the useful range 
of the recorder. 

The .05-pf capacitor across the 1,500- 
ohm cathode resistor of the second 6SJ7 
I'educes degeneration of highs beginning 
at about 2,000 cycles. This is, of course, 
a high-boost circuit. The parallel 820- 
ohm resistor and .05-pf capacitor in 
series with the record coil boost highs 
beginning at about 4,000 cycles. This 
has very little effect and is the only one 
of the compensators not in the cii'cuit 
at all times. 

The functions of the switch sections 
are obvious, with the exception of S2. 
With the cathode of the 6J5-GT 
grounded only through its cathode re¬ 
sistor and capacitor, the bias prevents 
oscillation. S2 is a leaf-type interlock 
switch, which closes only when the 
mechanical clutch arrangement is in the 
FORWARD position. This prevents erasure 
when the tape is being rewound, even 
though SI may be on ERASE-RECORD. 
When S2 is closed and SI on erase- 
RECORD, the 6J5-GT cathode is grounded 
directly and the oscillator operates. 

Si is, not a stock unit, but a special 
slide switch built for the purpose. The 
technician should take great care, in 
adjusting any of the contacts, not to 
misalign them. The operation has been 
carefully timed—certain sections break 
quickly, others slowly, and some are of 
the shorting type. The sequence of con¬ 
tacts is also worked out in a specific 
order. So beware of tampering. 

RADIO.ELECTRONICS lor 


Service Technician's Information Blank 

See Editorial on page 19 for vital information to you. 

1. Are you a falbtime or part-time service technician?. 

2. Are you on "independent** service technician or employed by some¬ 
one else? . 

3. Do you service rodio receivers only, television receivers only, or 

both?. 

4. In your servicing octlvities ore you commonly osked by customers to 

recommend or endorse different mokes of television receivers?. 

5. Are you in fovor of our publishing o greoter number of television serv¬ 
icing orticles? . 

6. Whot other rodio mogozines do you rood regulorly in odditlon to 

ours?. 

7. Would you like to see articles on seme phase of television net now 

covered by the magazine, or mere (or less) of any of the types now 
printed? . 


Y OU need not sign your name to this blank. Please paste it on a 1^ post card or 
mall by letter to Radio-Electronics, 25 West Broodwoy, New York 7, N. Y. Thonk 
you. 

Nome . . 

Address . 

City & Stote. . 























NOW ON HAND TO SERVE YOUR NEEDS IS THE 

LARGEST STOCK IN OUR 34.YEAR HISTORY 

_ BANK . CUMR AIX PURPOHr 

GYRO - CONTROL CHASSIS JHff 


Contains' 1 piwo*. ■i 
vol. control*. 1 2S 
«wt. resistor 2<(X} 
ohm*. 2M).000 ohm* 
10 «•!. re*i*tor*. 1).- 
$00 ohm*. 10 wt. re¬ 
sistor*. 1 ‘ t mmfd*. 
1 b.»thtub eondensor* 
600V. ) •eCket*. 4 

•hock mount* And 
m^ny other p*rt* in 
A bijnk top cha«*i*. 


M-K18 
GUN . SIGHT 


M-l PIRECTIONAI. 
GYRO 

A>$ AutomAtk pilot Mfd. by 
A. C. SpArh PluO under lleen«« 
of Sperry Gyroscope Co-» loc- 


TEST OSCIELATOK 


Contjin* 12 or 24 VOC. Vlbr* 
tor. Switch And many other 
part* used In 
2*A equipment .- 


MICAMOLO 

.01 Mro 

1 Amp. 

110 M.C. 
gOOO V.D.C. 


AUTO SPEAKER 


Fit* In the Back Seat of 
*ny car. Take* J minute* 
to install. ««0- Val. 


PLUGS AND CONNECTORS 


DUAL 30 HV CHOKES 

IntiaHallon at 20 MA OC. 


AN-3102.24-3P 
PL-Q4S 

AN-310«>1«.1S 
AN-3101. 3t-1$S 
AN.310«.2a.2S 
PL.Q77 

AN.310«.24.2S 

AN.3104.2I-2P 

AN.30S7.tS 

AN.)0$7.| 

UC-21/U 

PL.Q171—10M/414 
AN-310a.143-25 
AN.3102-t4S-25 
AN-3105.40-15 
PL-iax - iOH/25e-e 
AN.3104.22.17P 
AN-3101-24.15P 
AN-3104.22.IS 


CD 501>A CXIRD ti PLIO SET. 
Df^d with BC «54 between PE lUS 
Dynaniolor and Transmitter. 

$X’» 

BUILD YOUR 


HI Vottad* 

♦>i2y**3 — 4y, lb*. 


A2CROVOX 


CONDENSER 


OWN 

GEIGER COUNTER 


8000V 


14.20 Amp* 


choose YOUR NEEDS from one of 
the worlds largest selections 
of radio-electronics parts 
with a money back guarantee 


Detects both Beta and Gamma Rays. Search T>pobe 
included with lBHr> Gelf^er Tube. Chassis and Case 
comes all drilled. All parts, batteries, diaf^rams, and 
instructions included. -Exact duplicate of the famous 
4 9 e r Geiger Counter 
publicized in the Septem¬ 
ber issue of Radio Elec¬ 
tronics. 


$4950 


•AN<3102-14S-7S 
AN.3104.15.12s 
AN-3104.14S.IP 
AN.3057.5 
AN>3l02-34.aP 


4SC 


AN.3102.15.55 
225525 
PL.115 

AN.3104.15-85 


ench 
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HERSHEL RADIO CO. 


5tA9 GRAND RIVER 


DETROIT K. AIKTIIGAN 


All order! F.O.B. Detroit—Minimum Order iZ.OI^Mkhigan cuetomer! 
»dd 9% oAle! t!!'—20** payment must accompany alt order!. 

PAPER OIL 
CAPAtTr.4TORS 



89<‘ 


JOHNSON PORCELAIN SOCKET 


23W. 4 prong 


« FOR 
IL4« 


1 MFO 

5000 V. 

’*.95 

1 MFO 

6000 V. 

* 4.95 

2 MFD 

6000 V. 

* 8.95 

2 MFO 

rtoo V. 

* 12.50 



FM RADIO AND TRANSMITTER 
11C-620-A 

20 MC TO $095 

274> MC 


Thie Xtal controlled FM aet hae t9 tube! and ha! dual 
Xtai controlled channel!. It aleo contain! built>in Fil. 
and Plate Meter. Tube! ueed: t4)tLN5. iDtLCt. <11 
1LH4. <2)1291. (4>l299. <t)l294 Ideal for CommuniCa* 
lion between truck!, boat!, etc. Ueed. in good condl« 
tien. Leea power aupply. Wt. 3t Ibe. Complete with 
carrying caae and diagram!. 




IRC TVPE HE 




LF. TRANSroRMEK 



CORONA BALLS 

Grid and plate connec' 
tione for VT t27 > 2S0 
TM etc. Ball Type. tOe EA. 
Heat dieeipating eilwer 9«00 

A I 


plated. 


' Doz. 


£BSi 


TRANSFORMER 


VOLTAGE REGULATOR 


95^ 


Carbon pile, magnetic 
type, coil current. lOS 
MA. Load mai. 5 ampa 
at tt.25v. 


DON’T MISS THESE SPECTAL SAVINGS! 


Powdered Iron. *■, alug __ 

iack! for PLS%, or PL <8.. 

Aea't mica condeneera—per 100 
Pin atraightener for miniature tubea. 
Car phonee, 2000 ohme, weed 


lOe 
lOe 
.$ t.9S 
2Sc 
95c 


SCR825 Mine detector, ueed ..8)9.50 

r5.0<X>.ohm 200 watt Bleeder Rce... . 95c 

SILVER CERAMIC CONDENSERS 
500 W.V.D.C, 10c CB. 12 for $1,00 

Available capacity <MFFO'e>. 2. 3. 4. 5. 7. 8. 8*/a, to. 
11. 12. 15. 24. 25. 30. 40. 45. 50. 51. dual 60. 70. 72. 
75. 80. 81. 95. 100. 120. 125. 140. 2)2. )50. )75. 400. 
470. 500. 1000 and 5000. 


With 9 RF etagee. <One re-readiation euppreeaer R-F.) 
12 tubee. Motor and manual tuning. S>meter. F-eelec* 
tivlty control. Cryetal Filter. AVC. paheing control. 
ANL, etc. Aleo furniahee video output for ecope. and 
panoramic output for ecanning. Complete with tubee and 
Xtal, but without power aupply. Power requirement!. 
270V. at 1)5 MA. New. in eealed caeee. 

ARR7 AIRBORNE VERSION 
or HALLH’RAPTER 
SX 2HA 

00 



'129 


49 * 


100W. Bleeder conaiating of 5 aectiona; 
750 ohme. 23 ohme. 2) ohme, 7500 
ohme. 3000 ohme. Total—11.296 ohme. 


95^ 


Mounted in aluminum ahield | 
can. 5MC with air trimmer. 
Impedance coupled type. 
DISCRIMINATOR TRAN$. 
FORMER TO MATCH...95c 


95^ 


Audio oecillating traneform. 
cr with output and feedback I 
winding. ' 


SPRAGITE condensers 
A MFD 7000 VOLTS 

»f95 



WAFFER SWITCHES 
KIT OF 


TEN 

SWITCHES 





METER 

Type D041, 0-t MA. 

meter ecale graduation 
0-5 D.C. Kilo V. and ^ 

0-10 MA D.C. 

COLLINS" FILTER CHOkY 

MA. D.C. re 
eietance 100 ohme. Teet 
• V. 2500. 




IGNITION COILS l•X>R G.E., SVLVANIA. 
ETC. Photo frlash Tubes 

$^«Q primary: 150V. condenaer 
diecharge. Secondary: 15.000 
V. con also be uaed on 
model airplanca. 

BK 22 K RELAY 

Uaed In conjunct 
g.—^ 11 ^ tion with SCR- 

269F. changeover 
contain! 28v. atep 
• 

poaition awitch. 
12V. DPST, 

ANTEN.NA Di:PLEXEK 

Originally uaed on bHIFF equip¬ 
ment to allow the uae of a com¬ 
mon antenna tor receiver and 

tranamittcr. 156 to 187 MC— 

85.95. 

ANTENNA BOTH 

2 meter antenna: I'NITS 

157.187 MC. Orlg. .. . _ 

inally uaed with ONLY 

BNIFF equip. $^95 

ment — aucceaa- f 

fully uaed on 144 ^ 

MC aa a nOn*di« 
rectional antenna 

—85.85. ^ 

No. MX <6 Croaa pointer 3Vi’' Meter. Two 200 

microamP movement!. Brand new. 82.95 

500 ohm to grid matching tranaformcr No. 81749.. 69c 

Ceramic Silver Paddera Owoi 3 to 12 

MMFD or 5 to 20 MMFD. . 19e 

Ceramic mica Padder alngle 5 to 20 MMFD.per dz. 50e 
Choke—900MA 20HV. Inaulated for SOOOV. Heavy 
Porcelain Inaulatora. Very conaervatively rated. 

Idle for KW rig .88.85 

REMOTE POSITION LNDICATOR $^95 

6-12V. 60 Cy. 5*' Indicator 
with 0-360 Degree Dial. 


BrTTERI^*LY CONDENSERS 

Dacillator aaaembly 76 to 300 MC 
with acorn tube aocket mounted 
on condenaer .....83,95 

Type B Frequency range 300-1000 
megacycle! .. . .82.95 



6 Gang eilver plated. Sec. 1: 350 MMFD. Sece. 2 3, 4. 
5: 60 MMFD. Sec. 6: 80 MMFD. 

FULL WAVE METER RECTIFIERS 
l-X>R USE WTTH 0-1 M.A. METER 


95^ 


AZIMUTH CONTROL 
MN 53H 


49 * 


USED 


Dial calibrated 360 degree face. 
Ideal for antenna rationalizing in* 
dicator. 60 to i ratio with ewitch. 



DETROLA 
RECORD CHANGER 




Handles 12 
10 - inch rec¬ 
ords or ten 
12 - inch rec- 
ords* 

Automatic 

Changer 

Only 

* 9.95 


BC4 

MC . 


Antenna condeneer 105-330 



A-5 AUTOMATIC PILOT 

Scrvol—t<X) foot Ibe. 
malt.. 

steering device, 
compaee 
ships. 

PORCELAIN SOCKET 
(ACORN) ^ 

$1 JO.Dos. 


MICA CAPACITATOR 


002. MFD.—30M W.V.D.C. 


69 * 




c 


FILAMENT TRANSFORMER 

ItOv.. 60 Cy. Sec. t: 
4V. at 16 ampa. Sec. 
2; 2.5V. at 1.75 

amps, insulated for 
SOOOV. Ideal for 2X2 
and 826 tubes. Her- 
metically sealed. 

Size: 6«9 '/jx4</jL. 


*195 




t'OAXIAL HTTIXGS 

5c 25c 35e 


SOCKET 

SO‘2)9 

8)-IR 


PLUG 

PL-259 

8t-ISP 


20c 

angle* 

ADAPTER 

M.359 

83*1aD 


NEW BC 223 AX TRANS3UTTRR 

801 Oecillalore and 80l power amplifiers. 2*46 modulators 
and 1*46 speech amplifier 4 xtal frequencies and matter 
oscillator on selector switch. 10 to 30 Watts output. 
Tone voice or C.W. Mod. Ideal for 80 meter band. 
Comes with 3 coils TU t7A 2000-3000 Kc. TU 25 3500* 
5250 Kc. Slack crackle case. Includes two separate 
cases to store extra coils. Frequencies chart and tubes 
Included. Packed in original cases, less crystals at this 
low price. 


* 39 ” 
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ULTRA HIGH-FREQUENCY 
transmitter AN/APT 

BRAND NEW! 

1500 M«0acycU Tran«mHt*r. #«*d« tor U, $. Govern* 
ment, complete with the foMowIna tube#: 2-6AC7. 1**L0, 
S-UO. 1-9J1A. I-*AC7 1-522 Ultra hiph freq. tube. 
Complete with high freq. cavity. 1 Blower to cool the 
522. t time delay-relay, 2 filament trant. cond. and 
many other component parte for ultra hiph frequency 
work. It hae a frequency checker, complete Lecher 
wirea. with allder and eeneitive bulb for checking the 
wave length. The Lecher wrirea are ao calibrated that 
the aetting of the elider may be read directly In Centi- 
matera. Operatea on 115V. AC for fiiamenta only. 
Ooaa not include any plate aupply. The tubea alone 
are worth many timea 
more than what we are 
aeillng the complete 
tranamitter for. Packed 
In .original caee.>.<on- 
talna Inatructlon book. 
Wgt. Ill Iba. 




$95« 


PORCELAIN SOC KET 
SS9-SS2 ETC. 

S 



CONDENSERS 

VOLT 
1000 oil 
1000 oh 
•00 oil 
•00 oil 
•00 oil 


Vour Coat 

•tc 

44c 

•5c 

•»c 

4»c 


CERAMIC INSULATORS 
HIGH VOLTAGE Dos. 

FEED THRU X 


SQUIRREL CAGE BLOWER 

$795 


2" outlet. 110 AC. 
•0 Cy. Silent Oil 
lite bearing mo¬ 
tor, with mount¬ 
ing bracket. 



high-speed photo-flash tube_ 

12.000.000 lumena 
light output. Stopa /T- 
41' action, ignition 
• coll Included on 

^ back Of bulb. lO.OOO 

flaahea. Oiagrama 
furnlahed on re- 
queet. 



S-Ganr Vnruible ComleniM'r 

5 Gang appro*. SO 
MMFO per aection 
with individual air- 
tuned paddera. If 
to 1 vernier drive. 
Shielded. 


$195 


SELSYN MOTORS 
TWO FOR $^9S 

The Ideal way of Indicating the 
poaliion of Rotary beama. wind 
indicator, etc. Line chord and 
Inatructlona for 110 AC opera¬ 
tion furnlahed oh requeat. 


POTTER A BRUMFIELD OVERLOAD 

Potter and Brumfield. RELAYS 
Relay t — 5000 ohma, 
coll current 10 MA. 

Relay 2—110V. SO Cy., * 

AC coll. SPOT. 



TOGGLE SWITCH 

394 


OPST 30 ampa. In 
Bake-a*lite caae. 



BC-ARtS« TRANSMITTER 


including 4 lubee and 
RF Ammetar. 


BC>AL229 RECEIVER 


Including f tubee. 

Ueed Ih aircraft. 

BOTH UNITS ONLY 

$999 


SO MC-IF SILVER-SLUGGED , 

35« 


PLATE SENS, RELAV *|^49 

5000 ohm. 
coil contact 
D.P.S.T. 

DIaChargo reaiator Thyrite type 5F 130 V. 

Ar Ar 


Reaonance ind- neon bulb and kJIlgator clip- 19c 

Paper Cond. .05., 05., 05, 300VDC- 

round can. 1 ”r 1". Ooxen—.. 

. .11.00 

T-17 CARBON MIKE 

LIKE NEW 




R.F. CHOKE 
6 mh. .SOO ma. nn 
porcelain form. .. . 


Open Circuit.... . 15c each 
10 for .SL44 

Closetl Circuit,. ..lOc each 
10 for .51*71 


HEINE>IANN CIRCUIT BREAKER 


115 V.5 Amp. .W 

no V....15 Amp. . 1*40 

no V. .20 .4mp. 

IIOV .5 Amp. . .03 



« 


Adjustableg — Aircraft 
CIRCTTT BREAKER 
24 V. 20 Amp. AN S160 
SQUARE D CO *1.40 


PHONE PLUG 
REPLACEMENT FOR 
PL 55 . 



10 CONTACT TERMINAL STRIP 

ION 

S*4 


HIGH VOLTAGE INSULATION 
heavy brass 
g - 32 SCREWS . 


TELEPHONE TYPE. 
SENSITIVE 
RELAY 


*195 


PLATE 

7000 «hm.'' 
S.P.O.T. 
cell contact, S.P.t 


LIP MIKE WITH HEAD BA.NU itnd COKDl 

$149 



29 c 


MIDGET JACK VALI’E.S:—BRAND NEW! ar 


Entrenrtcly a m a I 1 
jacka that fit all 
atandard phone 
pluga. Have tempered 
eiCkei ateei apring 
contact a that retain 
permanent reelHency 
and provide Poaltlve 
contacta. Mount In 
•'tk" hole In panela up 
to 3/H'‘ thick. With 
hardware. Shpg. wt., 
4 OX. 


C HV 500 MA CHOKE ____20C 

Aaaorted realatora >/■ Watt fully Inaulaled, 

In popular ohmagea. 100 for..tl.4* 

O.P.O.T. Toggla Sw. .. 300 

Bakellte Puahon Aaa’1, Knoba..1OO for 1.i5 

Aaaorted high frequency chokea. 25 for_ 1.00 

Aaaorted waffer aocketa. 100 for- -2.95 

Thordaraen T49003—2 HV.^7 HV. 550 MA 
awinging choka—SIxaa: 4'/* ■ 5'/a h 5'*. 

Black crackle caae ..... 5.95 



SCOPE TRANSFORMER 

^^■95 Primary 110V. 50 

Cy. Sec. 4000 V. at 
10 MA. Site •R4K3>/a" 


BC 7U-A HI FREQUENCY 
RADAR TRANSMITTER 



<41 2*2 tubea, (1) Squirrel cage 
blower. 12-24V., .02-9000 V., 25 

MA 2" meter. 2.01 at 5000 VOC. 
,001 at 9500V. 


•k” Coaiilai aoiid copper tubing...^ foot length— 

beaded Inaulation ___..._ 92.95 

50-30 MFD Electrolytic condenaer, 150 V. 

tubular. Well-known branda; Solar, CO. etc... 49c 



THERMOSTAT. 
OPENS AT 95*. 
Ft5-1 M-5 


normally 

49 f 


400 C YC. BLOWER 
115 VolK. Type l-'L, 
Style 1 17n45C 
R.P.M. 6700 


Westlnfhoufte 
MfK. Co. 


$195 



AC. PLUG. OOZ. 

MOLDED TYPE. 


Phonograph arms 

FOR CRYSTAL . 

XU 



PHOTO FLASH CAPACITATOR 
32 MFO. 2500 V.O.C. PK. 

TYPE No. 777 
100 WATT SEC. ... 


• 14.95 


PHOTO FLASH CAPACITATOR 

20 MFO. 2500 V.D.C, PK. 

TYPE No. 775 Iq OC 

•5 WATT SEC. 

[| 

a 

TUNING DRIVE SHAFT, HOLDER AND 

LOCK WASHER. lOc each—$1.00 0»x, 

POWERED IRON 4 

COIL FORM . 

A-gg PLUG- 


.lie 

JACK .. 

..... 

. 19t 


BANANA JACK S PLUG 
75c OOZ. SETS 




manual flap ACTUATOR—ideal FOR DOOR 
OPENERS. ANTENNA ROTATORS, AND HUNDRED 


Other u>es -- - 4^95 

.009 buffer condenser . . .29c 


M01H1LAT10N TRANSHIRMER 
AND DRIVER TRANSFORMER 

RC 1206 modulation tranaformer. 

915 Oaaa AB2. 54W. audio. RC 
1205 driver tranaformer, •5 n 7 to 
915, Claaa AB2 — 

Companion to RC 

120 «. 



Both Units Only 


$495 



rRA.NSMlTTER TU.VI.VG UNIT 




FOR 

BC-S75 


APprOR. <5 MMFO COnd.. coila. 
RF Chokea, diaia, aaaorted mica 
condenaera, 2500 WVOC. OVER 
950.00 IN PARTSI 


HERSHEL RADIO CO. 

5249 GRAND RIVER • DETROIT 8. MICHIGA.V 

IMPORTANT NOTE 

All ordara F.O.B. Detroit—Minimum order 92.00—Michigan cuatomara 
add 3** aaiea tae—20** puymeni muat accompany all Ordofa. 
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Fundamentals of 
Radio Servici ng 


Part iX-The diode vacuum tube 


H aving spied on the busy elec¬ 
tron while it skipped through 
conductors, resistors, coils, ca¬ 
pacitors, and transformers, you 
may feel that you are an authority on 
the behavior of the little cuss; but until 
you have observed one doing its stuff 
inside a vacuum tube, you really have 
little idea of the power and versatility 
packed into one of these tiny charges 
of negative electricity. 

Take a look at the experimental setup 
diagrammed in Fig, 1. The circle rep¬ 
resents a hollow glass sphere in which 
are contained a couple of loops of re¬ 
sistance wire and a small metal plate 
mounted near to, but not touching, this 
wire. Leads are brought out from the 
plate and from both ends of the “fila¬ 
ment*' wire, and all the air possible has 
been pumped from the glass bulb be¬ 
fore sealing it. 

A low-voltage battery, an ammeter, 
variable resistor Rl, and the filament 
are connected in series. Another, 
higher-voltage battery, with its nega¬ 
tive terminal connected to the negative 
terminal of the filament battery, has 


By JOHN T. FRYE 

resistor R2 bridged across it so that 
any positive voltage from zero (at the 
extreme left-hand position) to the full 
battery voltage (at the extreme right- 
hand position) may be selected by the 
moving slider. A voltmeter is arranged 
to read this voltage. The slider con¬ 
nects through a milliammeter to the 
plate of our “vacuum tube." 

With the slider of R2 set at zero 
positive voltage (extreme left), let us 
slowly decrease the resistance of Rl, 
permitting more and more current to 
flow from the battery through the fila¬ 
ment. The passage of this current pro¬ 
duces heat in the filament wire; and 
when enough current flows, the wire be¬ 
comes retl hot. Our ammeter reveals 
how much current is flowing through 
the filament, but our milliammeter still 
stands at zero. However, if we move the 
slider of R2 to the positive end of the 
battery, the milliammeter indicates 
pronto that current is passing through 
it! 

Where does this current come from? 
It must be flowing from the high-volt¬ 
age battery, but where is the complete 


circuit? Surely the current cannot pass 
through the space between the filament 
and the plate inside the glass sphere, 
for we have always thought of a vac¬ 
uum as being a perfect insulator; yet, 
there is no other logical explanation 
of what that milliammeter pointer is 
saying. The current 7nust be bridging 
the gap inside the bulb, but how? 

Remember that back in Chapte* I 
we found there are always a number 
of free electrons wandering aimlessly 



Fig, 1 (left)—Test setup illustrates 
diode action. Fig, 2 (right)—llatliode 
is cylinder surrounding the filament. 


around through any conducting ma¬ 
terial? By applying voltage, we can 
control the direction and speed of this 
movement of electrons to a certain de¬ 
gree; but even with no e.m.f. applied, 
the restless little jiggers are constantly 
hopping around from one atom to an¬ 
other. 

When they come to the surface of 
the conductor, however, they hump into 
a force, somewhat resembling the sur¬ 
face tension of water, that keeps them 
from passing through. While they pos¬ 
sess some kiitetic vucrgy (kinetic en¬ 
ergy is power acquired through motion; 
it is the reason a soft hand can slap 
so hard), they do not have enough to 
shoot through this surface barrier. 
They must have help if they are to es¬ 
cape into "the wild blue yonder." 

Providing heat is the easiest way to 
supply this help. When the temperature 
of a body is raised, free electrons begin 
to feel freer and friskier by the second. 
They start to accelerate and to shoot 
madly about like a bunch of water bugs 
playing tag, and sooner or later one 
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Gives You these Advamed Features for 


Modern AM, FM and TV Servicing 



Lustrous nickel-plated finish and distinctive 
blue base are combined with a smoother 
’cushioned turn’’ to give you a control that 
looks, ’’feels” and performs better than any 
you’ve ever used. 


KNOB MASTER FIXED SHAFT 

This 3'' long fixed shaft is standard on the Q 
Control. 90%c of all AM. FM and TV K" knobs 
can he accommodated without alteration, except 
cutting to length. It is knurled, flatted and slotted, 
and ends spread easily for worn or oversize knobs. 
Shaft inserts are no longer needed. 

The Knob Master Fixed Shaft combines with com¬ 
pact ^54” design and 1 ^ 4 " long bushing to provide 
the industry’s most adaptable small control. 


enlarged 

cross-section 


n INTERCHANGEABLE FIXED SHAFTS 

Now it’s easy to adapt standard controls to ’’spe¬ 
cials”. Resilient Retainer Ring, an outstanding 
control design advancement, permits ready adapt¬ 
ability to any of 11 special FIXED shafts in less 
than a minute—using only a knife or screwdriver. 
Shafts are FIXED and permanent! They will 
not wobble. 

Interchangeable Fixed Shafts are sealed in cello¬ 
phane and individually packaged. Simple instruc¬ 
tions are included in each carton. 


Here’s a control for Radio Technicians that’s 
years ahead in engineering and practical con¬ 
venience. 59 standard ranges, 11 Interchange¬ 
able FIXED Shafts and exclusive convenience 
features give you more versatility with lower 
inventory than ever before possible. 


INTERNATIONAL 
RESISTANCE CO. 

401 N. Broad $U Phila. 8, Pa. 


REVOLUTIONARY 
TYPE Q CONTROL 
LEADS THE FIELD IN 
CONVENIENCE FEATURES 


OUTSTANDING APPEARANCE 
VERSATILE KNOB MASTER SHAFT 
interchangeable fixed shafts 

MODERN SMALL SIZE 
SMOOTHER ROTATION 
Resilient Retoiner Ring provides cushioned 
turn—a new sensation in operotion 

PRE-EMINENT ELECTRICAL FEATURES 
wott rating—wider coverage 
Famous IRC resistance element 
Identical electrical rotation with or with¬ 
out switch 

Wider range—500 ohms to 10 megohml 

OUTSTANDING MECHANICAL 
FEATURES 

^Molded bose occuroteiy aligns parts 
Salt sproy materials and finishes 
Two locating Jugs provided 

EASILY An^TACHED IRC SWITCHES 
WIDE REPLACEMENT COVERAGE 
59 values 

Stock list shows Radio and TV uses 
Type O IRC Volume Control Kit available 
Basic stock numbers unchanged 

MECHANIZED PRODUCTION 
Complete mechanization of production 
ond testing eliminates hand operations 
ond assures maximum uniformity 

ATTRACTIVE NEW PACKAGING 
Controls, shafts and switches individually 
pockaged 

Complete Instruction sheet with each item 

For complofe detail*, oik 
your IRC Diitributor or ute 
rhe hoftriy-coupon to obtain 
your FREE copy of new 
Cotolog DC'1. 


j INTERNATIONAL RESISTANCE CO. 

I 401 N. Brood St., Phila. 8, Po. 

I Please send my free copy of Q Control 
I Catalog DC-1, 

I Nome . 



In Conodo; Internationol Resljtonce Compony, lid., Toronto, Licentee 

Ciwuit Say -VW- 


I Address . .. .. 

1 City .Zone. . .State. 

I 
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LITTLE DEVIL COMPOSITION RESISTORS 

Guesswork’s gone , . , when you 
use individually marked Ohinite 
“Little Devils.** These tiny but 
rugged resistors are available in 
standard RMA values, 1, and 
2*watt sizes ... 10 ohms to 22 
megohms. Tol. ± 10% and ± 5%. 
Values to 2.7 ohms available in 
Lwatt size, ± 10% tol. 


y2-WATT ASSORTMENT 

M2.50 


I-WATT ASSORTMENT 

^8.75 


Each aswjrtment, either J/^-watt or l-watt, 
is packed in its own rugged cabinet , . _ and 
you pay only the regular price of the resis¬ 
tors, nothing extra for the cabinet! 

Factory packed in each cabinet's 40 separ¬ 
ate compartments are 125 carefully selected 
"Little Devils" (tol. ± 10%) , , , in the 40 
values from 10 ohms to 10 megohms most fre* 
quently used by servicemen. It’s no trouble 
to find the resistor you need ^/ast! 

Molded of strong, lustrous plastic, and 
extremely compact—only 9* x 4J^' x SJi'- 
Ohmite cabinets protect your resistors, too, 
and help you check inventory at a glance. 
You’ll want to order both assortments, todav, 


SEE YOUR DISTRIBUTOR 


BROWN DEVIL RESISTORS 

A favorite with servicemen, these de¬ 
pendable, wire-wound, vitreous-enanieled 
resistors are easily mounted by their 
tinned wire leads. ToL it 10%. In 5, 10, 
and 20-watt sizes. 

OHMITE MANUFAaURING CO., 


MOLDED COMPOSITION POUNTIOMEHR 

Built to last, this Type AB Potentiom¬ 
eter has a heat-treated, solid-molded re¬ 
sistance element—not just a film—and 
provides unusually quiet operation. It 
has a 2-waU rating. 

4896 FLOURNOY ST., CHICAGO 44 




©HMIT 


RHEOSTATS * RESISTORS 
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of them takes a long running jump and 
pops right through the surface of the 
body into the air or vacuum surround¬ 
ing it. As the temperature goes still 
higher, more and more of these heat- 
propelled electrons make the grade un¬ 
til finally the heated object is sur¬ 
rounded by a veritable cloud of fugi¬ 
tive particles that it has emitted. 

Please note that it makes no differ¬ 
ence how the emitting body is heated. 
It could be done with a blowtorch, a gas 
flame, the focused rays of the sun, etc., 
but inasmuch as the emitting material 
must be heated inside a vacuum in our 
radio tubes, the heating effect of an 
electric current has proved to be the 
most practical. 

Sometimes the filament itself is the 
emitting body (or cathode), as is the 
case in Fig. 1; but in other instances 
the emission is from an indirectly 
heated cathode, as is shown in Fig. 2. 
Here the filament is heated by current 
from an alternating-current transform¬ 
er, and this heat passes through a bush¬ 
ing made of electrically insulating but 
heat-conducting material and raises the 
temperature of the sleevelike cathode 
to the proper temperature for emission. 
Tubes are therefore loosely divided into 
“filament" and (indirectly heated) 
“cathode" types. 

When an electron is emitted, its neg¬ 
ative charge is subtracted from the 
total charge of the emitting body; 
therefore the body becomes unbalanced 
in a positive direction, tending to at¬ 
tract the negative electron back into 
itself if some other stronger force is 
not exerted on that negative particle. 
That is where the plate in our vacuum 
tube enters the picture. If the plate is 
positively charged with respect to the 
emitting filament, it tends to attract to 
itself the electrons that have escaped 
into the vacuum; and when there is a 
constant parade of electrons from the 
filament or cathode of a vacuum tube to 
the plate, we have a plate current. 

These electrons pass from the plate 
to the positive terminal of the battery 
through the milliammeter, causing it to 
deflect. Incidentally, when only 10 ma 
is flowing, 6.28 times 10’® electrons are 
being emitted by the filament and at¬ 
tracted to the plate every second (not 
6.28 times 1018, as the printer errone¬ 
ously reported in Part I of this series). 
However, the electrons flow from the 
negative terminal of the battery into 
the filament at the same rate at which 
they return to the positive terminal 
via the plate; so no electrons are really 
lost or gained. 

Now that the mystery of how cur¬ 
rent can flow through a vacuum has 
been cleared up, let us do a little more 
experimenting with the apparatus 
shown in Fig. 1. Suppose R1 is adjusted 
until our filament just begins to glow 
a dull red and that R2 is then manipu¬ 
lated so that the voltage applied to the 
plate starts at zero and advances in 
10-volt steps. At each step, let us care¬ 
fully note the values of the plate volt¬ 
age and the plate current. 
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Next, let us increase the current 
through the filament until the filament 
is a bright cherry red, and then let us 
repeat our step-by-step increasing of 
the plate voltage, again carefully noting 
the changes in the readings of the volt¬ 
meter and the milliammeter. Finally, 
let us combine the results of these two 
observations in one graph, Fig. 3. 

From this graph we can see that as 
the plate voltage increases, the plate 
current for the low-filament-current 
condition also increases, rapidly at first 
and then leveling off until a further 
increase in plate voltage produces prac¬ 
tically no increase in plate current. The 
same thing is true after we have in¬ 
creased the filament current, l)ut now 
the leveling-off point occurs at a higher 
value of plate current. For low plate 
voltages, the plate current is practic¬ 
ally the same for high or low values of 
filament current. 

The total number of electrons emitted 
from the filament depends upon its 
temperature, which in turn depends 
upon the current passing through it. 
The total number of electrons attracted 
to the plate depends upon* first, how- 
many are emitted by the filament and. 
second, what percentage of these the 
attraction of the plate voltage can win 
over from the attraction of the filament 
itself. The higher the plate voltage, the 
higher is this percentage. 

When our filament glowed a dull red, 
a limited amount of electrons were re¬ 
leased. When the plate voltage was low, 
only a small number of these could be 
attracted to the plate instead of return¬ 
ing to the filament: but as the voltage, 
and consequently the attraction, of the 
plate w^ent up, more and more of the 
available electrons succumbed to its 
Siren call until finally it was getting 
ail of them. Beyond this point, an in¬ 
crease in plate voltage obviously could 
not increase the plate current. 

When w‘e increased the filament cur¬ 
rent and raised the temparture of the 
filament, w^e increased the number of 
electrons emitted. Under these condi¬ 
tions, it was necessary to raise the 
plate voltage still higher before it w^as 
attracting the total increased output 
of the filament. It is apparent that for 
every value of filament current there 
is a certain value of plate voltage which 
will attract alt the emitted electrons 
and beyond w-hich no further increase 
will result in more plate current. This 
maximum current is called the satura¬ 
tion current of the tube, and it is im¬ 
portant that the tube be so designed 
that this saturation condition is never 
reached with the normal values of fila¬ 
ment current and plate voltage that are 
applied. 

Why the vacuum? 

Perhaps you are wondering why 
there is a "'vacuum” in vacuum tubes. 
Emission ^cill take place in the open 
air, but there are two good reasons for 
placing our tube elements inside a vac¬ 
uum. In the first place, if the filament 


w'ere heated red-hot in the open air, it 
w’ould oxidize quickly and be destroyed. 
In the second place, if the space be- 
tw’een the filament and the plate w’ere 
not emptied, the poor little electron 
would have a tough time trying to 
shoulder its way through the bulky 
atoms of air and gas w’hich have a mass 
some 1,800 time that of its own. 

The two-element tube that we have 
been studying is a fundamental type, 
as w'e shall note in the next chapter, 
yet this tlio<lc, as it is called, is used 
in some form or other in nearly every 
radio and television set on the market 
today. Moreover, it is subject to prac¬ 
tically all the ills suffered by its more 
complicated brethern. 

If the filament breaks, we have no 
way of raising the temperature to the 
emitting point; and ‘"open” filaments 
are one of the most common causes of 
tube failure. It is equally obvious that 
if any two elements, such as the fila¬ 
ment and plate, actually touch each 
other, the tube cannot function nor¬ 
mally. This ‘"shorted element” route is 
one by which many tubes reach the junk 
pile. 



As was pointed out before, the opera¬ 
tion of the tube depends upon the ele¬ 
ments being housed in a good vacuum, 
and anything that impairs this vacuum 
will ruin the operation of the tube. Oc¬ 
casionally minute amounts of gas re¬ 
main in the tube or escape from some 
of the elements after sealing; then the 
tube becomes ‘"gassy.” Gassy tubes 
cause many headaches in the radio re¬ 
pair business, for they are not always 
as easy to detect as other defective 
types. 

Even under normal conditions, the 
electron emission of a filament or cath¬ 
ode will fall off after a while, and this 
deterioration will be speeded up if the 
tube is subjected to overloads. Such re- 
<Iuced emission results in the "wvak” 
tubes indicated by a tube tester. 

Poor connections betw-een the leads 
and the tube elements can result in 
"‘noisy” tubes that make a rasping, 
staticlike sound in the speaker; and if 
the various elements are not held rigid¬ 
ly in place, the tube wdll often make a 
ringing .sound come from the speaker 
when the tube is touched or bumped. 
Such tubes, becaUifie they behave like 
a microphone, are called "microphonic.” 
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COMPLETE TRAINING 

FOR BETTER JOBS 

in Radio-Electronics 

Ghirardi's 

BIG-3 

RADIO SERVICING LIBRARY 

Here are three world-famous books so thoroughly covering radio theory, 
troubleshooting and servicing methods; so clearly explaining every phase 
of the work that, with a minimum of time, youMl soon be able to 
handle repairs and installations on any type of Radio-Electronic equip¬ 
ment. And that means you’ll train quickly to qualify for better jobs, 
bigger pay checks and greater efRciency. You couldn’t get a finer, more 
complete or ea$ier-to-understand training course AT ANY PRICE. Re¬ 
member! These are the same Ghirardi books that were more widely used 
for wartime training than any other books or courses of their type! 

NEW LOW PRICE FOR THE COMPLETE SET 

Bought singly, the books in this fact-packed library would cost you $15. 
^ Under this special offer, you save $1 if you buy all 5! No waiting for 

^ monthly lessons. You learn fast—and you learn right! 

^ ■ •# La X Ghirardi train you for radio-electronics—AT ABSOLUTE 

©OCIl ll DOIIQiIa % minimum cost. Starting with the fundamentals of basic electricity, 

' SODOrOtolV or \ ^ books take you through the efficient radio testing, adjusting 

^ ■ and repair procedures that mean time saving and more profitable work. 

m ^ 0 ^ dH I Hundreds of working facts on tubes, color codes, transformers, resistors, 

M capacitors, record changers, other components and more than 4,000 sets 
" ■ m by over 200 manufacturers help you solve job snags in record time. 

" m You’ll train fast and easily to repair ANY RADIO-ELECTRONIC 

FOR ALL y equipment ever made better, faster and more profitably! 

' 2-MODERII RADIO SERVICING 

- Complete Professional Troining in Test, 

\—RADIO PHYSICS COURSE Insfruments. Troubleshooting. Repair 

^ I a B • T • • £ o • Ghirardi’s 1300-page MODERN RADIO SERVICING is more widely 

Complete Basie Troining for Beginners used than any other book of its type —because it makes every phase 

No matter what part of Radio-ElectrOnic-TelevUion work you Radio-Electronic «rvicing » easy to learn. Once 

plan to enter, a knowledge of batic fundamentalt i> e.ttntial. »««*<»!«> ‘h* ba»ic fundamentaU at outlined in Ghirardi t 

Ghirardi’t famout RADIO PHYSICS COURSE givet exactly the RADIO PHYSI« COURSE (No. 1) thit big Wk teaches you to 

training you need—at a price you can afford to pay. Moreover, by the modern, profeuional Mrvice method, that command the 

, ^ ^ ' , , . . ^ I highest pay. Explains service msiruments and when, where and just why to use 

It makes even the most difficult subjects amazingly easy to each type. Tells how to trouble-shoot, analyze circuits, test circuits, test individual 

understand. If broken into ’’course” form and sent to you as components and make all kinds of repairs, adjustments and installations. Includes 

monthly lessons, you’d regard it as a bargain at $50 or more. Instead you complete facts and data on starting a successful service business of your own. 

buy it for only $5 and learn as fast as spare reading time permits. Many 706 illustrations. Price $5 if bought separately—but see special offer on all 3 

have completed this complete, basic training in a few weeks! 972 pages; Ghirardi books. 

508 clear illustrations: 856 self-test review questions that make study easy. ^ 

Price $5 if bought singly. ™ 

3-RADIO TROUBLESHOOTER’S HANDBOOK \ “ 

^ ^ ^ ga M a D Enclotad find $. for books checked; or Q send C.O.D. {in 

OlftS S 6 rVIC 0 Tim 6 in Half on 4 ! U. S. a. only) and I will pay postman this amount plus a faw cents post- 

I • rt-.A C ■ •vent, it is understood I may return books ofter 10 days 

slOOS wIfT OT 9 ■ and you guorantee to refund the purchase price. 

, . ^ , i □ SPECIAL OFFER: All three of these big 

This is the most recent of the 3 big Ghirardi books—and the J Ghirordi books only $14 ($15.50 outside U.S.A.) 

handiest of all for the man who knows his way around in radio ■ O ii c a i 

servicing. Just refer to RADIO TROUBLESHOOTER’S HAND- I Q GhkardPs MODERN 

BOOK for specific data on the radio you want to repair. It I SERVICING. $5 ($5.50 outside U.S.A.) 

covers common troubles, their symptoms and complete repair ■ 

methods for over 4,800 receivers by 202 leading set manufac- ■ A , $ ($ . outside . .A.) 

turc». It eliminates useless testing, saves time on literally hundreds of ■ Address. 

jobs. Over 300 additional pages contain tube daU, charU, etc. to help you * Kl/xmA 

work faster, better, more profitably on any radio ever made. Contains 744 I . 

tnanuahsizc pages. Weighs almost 4 lbs. Only $5. Use coupon. See money* I City. Zone, State. 
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you Build 'Em In One Evening — 
THEY LAST A LIFETIME! 


NEWi SensotionoITV-FM 

SWEEP SIGNAL 
GENERATOR KIT 

Model 360-K. • Crystal 
marker oscillator with va¬ 
riable amplitude. • Covers 
all TV and F.M allKnment 
frequencies between 500 
kc and 228 me. • Sweep- 
veldth rat table from 0-30 
me. w’lth mechanical inductive sweep. • All TV and 
FM Channels marked directly on panel for insCan- 
latievMiii reference. • rrovi«te» for ln)eeiion witti extenial 
siftnal generator marker. • Pbaslnff control Included. 
« Vernier driven, tuning dial for master oscillator 
directly callb^ited In frequencies. • 3-color etcheil 
panel, and durable steel cabinet. • Complete with all 
tubes: 6X.5(?T. 12 aIJT. two fiCfs. Crystal not In¬ 
cluded. Size: 10" X 8" X COO OC 

Complete Kit. only . 

FACTORY-BUILT AND TtSTED^-^ 
MODEL 360. Heady to use 


5" SCOPE KIT 

Model 400-K. Laboratory 
precision scope, for F.M. 
AM & TV servicing. De¬ 
flection sensitivity: .65 
volts per inch full gain. 
Horizontal sweep circuit. 
15 to 30.000 cycles. Fre- 
(luency re.sponse of hori¬ 
zontal and vertical amps 
is from 50 to 50.000 cy¬ 
cles. <!raph screen. Op¬ 
erates on 110 to 130 volts 
AC. 50-60 cycles. 3-calor 
etched, mb-proof panel. 
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BROOKLYN 12. N. Y. 


SIGNAL 

GENERATOR KIT 

Model 320-K, For service, 
lah. and school use In F41- 
AM alignment and to pro¬ 
vide Tt’ marker frequencies. 
Ceramic insulateti varialde 
I'Onriensers. Highly Stable 
Hartley oscillator has range 
of 150 kc to 100 me with 
fundamentals to 34 inc. Col- 
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liure 400 cycle sine wave voltage for modulation. Large 
9' dial. Easy-lo-read calibrations. Easily aligned. 
Complete with tubes. 10' x S' x 4%'. 3-color*|A 

etched panel. .. »IT.t3 

FACTORY WIRED AND ALIGNED 
Model 320. Headytou.se. $29.95 


SEE THESE INSTRUMENTS AT 
YOUR LOCAL JOBBER 
Complete slmplined insttuctlons and 
Illustrations come with every EICO 
Instrument Kit. Making It pure enjoy¬ 
ment to build your own equipment. \ ' sa 
Nothing more to buy. .\nyone can build \ • 
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European Report 

Ity Afajor Ralph tf\ llallotv.s 

Radio-Electron ICS London Correspondent 



when broadcasting 
was a new thing, 


wasn’t held at Olympia. The number of 
receivers in use away back then in 1922 
or *23 (I forget which), cannot have been 
much over 30,000. Nor were there many 
radio manufacturers. The organizers 
felt that a hall of modest size would 
answer the needs of both public and 
manufacturers. Actually, the show was 
almost overwhelmed hy the flood of 
visitors. It was staged the following 
year in the great London building 
known as Olympia, and there it has 
been held ever since, except during the 
war years and in 1948. I can claim an 
unbroken attendance record from the 
very first pre-Olympia show to the 
present time, except for 1939. The ex¬ 
hibition was held that year, but in 
September, 1939, the war began for us; 
hence during the few days that the 


show was open I was otherwise engaged 
in looking after anti-aircraft guns in 
the wide marshes near the mouth of 
the River Thames, I attended my first 
radio show as a youngster, thrilled by 
the marvels of what was then called 
wireless. I go now as a dyed-in-the-wool 
old-timer. I’m pretty w'ell stunt-proof 
by now, but I get as big a thrill as ever 
I did out of the genuine advances in 
radio, radar, and television techniques 
that one is sure of finding at every 
Radiolympia. 

The scope of Radiolympia has been 
very much enlarged. This year it cov- 
eied not only broadcasting, but every 
form of telecommunications, besides 
television and land, sea and air radar. 
A w'ord about TV first. Two important 
tendencies were noticeable here. Num¬ 
ber one is the virtual disappearance of 
the small-image receiver using a 5-. 6-. 
or 7-inch tube and designed to attract 
the purchaser by its low price. Time 
has shown that the smallest image 
which folks will accept is one of about 
45 square inches. The 8-inch tube is 
therefore almost the minimum size in 
televisers nowadays, and even that is 
not over popular. Many people prefer to 
put off purchasing until they can afford 
a set giving at least a 63-square-inch 
picture. And that, I rather imagine, is 
going to be the standard for mass- 
produced, popular-priced British TV re¬ 
ceivers. 

In this connection there is an inter¬ 
esting advance in C-R tube construction 
hy the British General Electric Co. The 
maximum size of the image that a tube 
of given size can show depends largely 
upon how much of its screen is wasted 
because of the curvature of the glass 
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A recent intensive survey discloses that among the major television 
set manufacturers, more than 75% use Sylvania cathode ray tubes! 
This impressive showing is a tribute to the research and quality 
production techniques employed by Sylvania, 

You can take advantage of this ready acceptance by having a 
complete stock of the various types of these television picture tubes 
so widely used by set makers—who in turn, of course, sell to your 
regular customers. See your Sylvania Distributor about the 
complete line! For complete data write Sylvania Electric Products Inc^ 
Dept R-1711, Emporium, Pa. 


These leading television set manufacturers 
use Sylvania Television Picture Tubes 

Admiraf • Air King • Andrea • Ansley • Automatic 
Bendix * Crosley * DeWold * Emerson * Fodo 
Farnsworth • Gorod • Hollicrofters • Hoffman 
Magnovox • Midwest • Motorolo • Notionol • Olympic 
Pockord-Beli • Philco • Pilot • Roytheon^Belmont 
Regal • Scott • Sentinel • Silvertone • Sporton 
Stromberg-Carlson • Tele-King • Tele-tone • Temple 
Trov-ler • Westinghouse • Zenith 

CATHODE RAY TUBES; RADfO TUBES: ELECTRONIC DEVICES; FLUORESCENT LAMPS» FIXTURES. WIRING DEVICES. SIGN TUBING; LIGHT BULBS: PH0T0UMP8 
NOVEMBER. 1949 
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INVENTORY CLEARANCE 

WHILE OIHHTITIES LHST!! 


METERS (New* or removed from new eniilpmenl) 

(A> 7'^- Uomid. ER.S.t n-5i) AmPs. b.C. Ammeter 
Uelty. S(i*iid-otT Ope. Less .>6.95 

(B) r.*' Hoiiitd EWesloti) Zero center ± TdiO MicruamPs. 
Ulaiik Scale. Luminous I'ointer.$3.25 

(C> 31 Kan (Weston) 0-50 V.D.C.$3.25 

(D) 3" Ritini.l (Tiip.) 2 Scale. O-lTi-SOO -M.A. 1».<’ 

(With ir. .U..\. Slitino .>2.45 

(E) T Round (Trill.) 1 .M.A. U.C. Spec. S(;ale 

(With an V. MultiDlicrl . >2.85 

(F) 3' Round (Simp.) n-2,ri Amps. R.K. ('VRli 

Tlicmiocouple) . $2.50 

(G) 3’' Round S( anil'Off type ((LK.) 0-15 

..*2.50 

(H) 3" Hound Stand-off t.vpe (C.K.) 0-5(1 Volt^ 

(J) 2" Uoiind l\\*e.!lon) rTiOT I.ocr. Scale O-lO Outlit, 
Tnits (Hasir K.S. 1.2 -Ma. h.C.) M'tnid Case , $2.35 

(K) 2" Round (Simp.) 0-8 Amps. H.F.$1.65 

(L) 2' Hound tUruett) 0-1.50 Volts l>.C.$1-50 

(M) 2" Hound (C.l-:.) U-:>n Amps. li.f. iU‘» Shunt) 

(Itaair K.s. Ti.Ma.) . *H50 

(O) 2" Hound (WslKlia.) 2 scale. (Willi MHld'"-* 

().a.j-H(J V.li.C. Haute Swilh (hi From $1.85 

(P) 2' HountI Hl.K. or \Ve^ton 1 n Ion scale. V.S.: 

1.2 .Ma. .. *1-65 

(R) 2*" Square (Iteadrilcl .Ma. scale. I-'.S. O-lo 

\oUs II.C. 49c 

METER ACCESSORIES 

D.C. Aiiiliielcr Shunt. lrfere-Ne\ ille 2(J(i Amps. .mi5 
(ihiiis. Mounted. New.®5c 

A.C. Aiimioter cut rent Transfoiniei. Wet-toii 
Halhi T.'iil 50 to 133 t'ye. .New.$1.95 

POWER TRANSFORMERS 

A selection of \arlous types of powci units, some new. 
.some Used, all perl eel. lO assoilcd loi $9.95. J'.xPiess 
only. 

VHF ANTENNA AT-59/TRC-7 

Witll standard Cuax .Male hase niouiitint tcleMuPic 

I ruin 13%" to 2.5 hi];h. J>iK k.s at set pm-lilon. Cuiu- 
Part. New—$(.39 

ARR-I RECEIVER 

A beaulifully hiiill T.K.K. juli, in tlie 234 to 258 >Ji. 
hand. A "tiaiurar' fur cunwrsiuti to 1% lucieis:: 
Kxcellent comiltioM. with tUtieS and aiiieiiiia relay box. 
Approx. ShMK. Wt. M llis. t«il> $4.95 

PE-117 C VIBROPACKS 

1 ). 12.24 Volts. I'sed with ScH-nu'* and SCU-tJllJ llaiis- 
III liter and rcreiier. Less tuhes and xihralui.-i. ' *-cd. In 
toiMl condiiioii. Shht. Wt. is Lhs. $2.75. KxPtess only. 

SCR-522 POWER CABLE AND PLUG 

Complete assmihly in alum in uni H.N liuusitiK. A teal 
tlmc-saMT!! Kacli $1.00 

TOROIDAL PRECISION POTENTIOMETER 

Kor use in electrical cnmpnleis. seiwi sVMems and 
other control cireuiis where 36n" rotatinn. hUh Pre¬ 
cision ami low iiiiise lex els aie essential. 100 (Ihlu*'. 
New ill cartons, (inlv $1.19 

TRANSMITTING FILTER CONDENSERS 
4 Alfd. 60(1 V.lbC, Heel. i'an. (Ill .. S5c 

4 .Mfd. 8iHl V.lT.t*. Rcrt. Can. Caper.29c 

.1 .Mtil. 2000 V.M.c. Hiiimd ('an. (lil.. .39c 

.25 Mid, 2(i00 V.h.C. Heel, Can. (HI 59c 

.'J.'i Mfil. 300(1 V.H.C. HoniUi lati. (HI . 69c 

4- 1-4 Mfd. 1500 V.H.C. Hnt. Carl. (HI ... $2.95 

2.11 .Mfd. 5000 V.lJ.C. Ueci. (’an. (HI ..$4.75 

HEADSETS 

Csed. KiH>d euiPlitiun. .... 69c 

CHEST SETS 

Wilh one Headphone and Kxteiided htea-t mike 
Csi'il. 

MAGNETIC RECORDING HEADS 

f Shin el l>m- Z for use from Voice coil Slithtly 
si-ratchfd. ntberwLc perfect .... .. 79c 

BC-306 ANT. LOADING COIL 

Av iisclI witll He-37 5 TriiiisinilliT i out id ns manv 
lisahle pans. Veinler Dial. HI-* Switches, etc. (Kdr 
$2.25 

FENWAL THERMOSWlTCHES 

5- 17. 115 V. 10 ,\mps. Set ill 275 deetces. D. 
y 4 %" Tp .\slie-stO'. rovereil shielded leads Varlalile 
from —100* to c 100* K. at 90* per turn. New 95c 
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^04 U du Pmim V 

^ * conplat* Tronimitftr ond Kat to« 73-00 mtitf C.w, 

^ c»rp«ratme Il>«» (•Ofwf*t —3 lo’ttt fnwlhpwrpMa iwtwi-.-Cryital 
^ t«piretl«d ifonimirtcf—bnpfovtd (•eancteiiv* (Citivar — RipiTi.ii 
^ aC-DC t 10 V. pow*r ivppl)r — PJug-in coil tw f*c»iv«r frtqvtncy 
^ thong* — 5inglt Cenirdep*fat*> lranimat*i ot r*c*ivti —Sopn* 
Onfanna foi nonMnalting of r*c*!ving. Th* "Mil*^ Mil*" U ideal 
at o b*ginnrf*i p> 0 )*(i «r ot on ovfitiory lof ih* oltf4lm«f. 
r*iti hd-* thdwn PdmorkoH/ giotifying ratwilt. C«i on Ih* 

Oi> Wilh Ih* "Mil*|r AAit*." anhilt f*bw!tding (h* moin figi 
Twbo l>n*-wp: 13 9 a 4 0*t.. 3013 Xiot Ok.—A wdio 
Amp. 33W4 ••cf, XmifTi Pwr Inpf 4 3 W. Ov*r-atl 
Oimantioni. 7'** S"» 3'/t''.3hipping W*;ghr—3'Albi. 
Immodiot* DcHvarir 

0«DK« NOW! 

•(». SAL. C.O. ». 

diih k*v ond ktadroil 

SELENIUM RECTIFIERS i Half-Waxe) (Hat inks with 
.5(10. .Mfd. Kilter) 

Type 1A5-Input 18 V..\.(^. Output 14 V.li.C, (n 5110 
Ma. Nexv .... .... .... . 65e 

T.xpe 1114-Input 28 V..\.l*. Output 24 V.H.C. @ 7.M* 
.Ma. .Nexx- ... . 85c 

HIGH-CAP FILTER CONDENSERS (Hound Metal 
Can Types 1 

200 -Mfd. 4n Vnlts H.C.45c 

:,0(t -Mfil. 15 Vidts H.C. ... .39e 

.5(111 .Mfd. 2nn Wilts H.c. .$1.05 

.*'im .Mfd. .511 Volts H.C.65c 

Hum .Mid. 8 Volts H.C. 3 for $1.00 

lium .Mfil, 15 Volu H.l". 45c 

30(111 .Mfd. 3 Volts H.C. 3 for $1.00 

COIL FORMS i.Nmittinkl 

.Ml ('craliiir. Varlons si/es. New . . 10 lor 98c 

SHOCK MOUNTS 

.\>tionmerit of lit moitnls. 4 to a set, Nexp .69c 

RHEOSTAT tillirnitel 

till tihins ff* .3.5 .\imiii. Haked enamel wirewoiinfl ele¬ 
ment em-liiseii In metal rontaincr. 1" stiaft. New 59e 

STAGE dimming RHEOSTAT 

lleaxV iliit.v Ptircelalii hake*! element. Ciimlniitator ^ek- 
meiit type ^■l^nlact®. Hatiiik: SOii Volts; 12..5 Ohms: 
IP 3.11 Antlis. Ward (.eunard. Hiam. 3" deeti. 

I'anel mniintlrik. i-oinplele. like iiexv. Each .$2.75 

POTENTIOMETER 

H.H.C. Silent Spiral) 5000 Ohnis with Cnlvrrsal ¥haft. 
Hi ami nevx in original cartons. Kach 39c* 3 for $1.00 

CIRCUIT BREAKERS (.Maknetlr Types) 

(7.E. Typi' AK-1, 35 Amp. 230 V. One circuit. 

New.$1.85 

.'<iliiaii- H Type-.M. 20 .Amp. 120-210 V. Txxo i Iren its 
Nexx. $1.75 

OUNCER TRANSFORMERS 

W-2202it2-4, .\K (IiiiPliI. I'ri. Inipedaiicc: 10.000 

xHirns. Si-c. ImPeLlaiice: 4t)0n Ohiiiv. taPPi'il at ‘J5't 

lilims. .Mcial iiiti: 1%" I.x, 1" (i.H. Overall. lO'^f 

at 75 .Mxx. 4i)ii Cxc. 20'* .'ll 7 5 .Mxx, m 2.50 Cyc. 

Ucspikiisc: 250 to 25iii> (’ye. it ;| HH (Hass Sealerl. 
New 49c each. 3 fer $1,00. 

* 7254.502. I*il. Impeilancc: 5000 Htims. See. Imped- 
ame: 25u (Ihm*. Size: 1%" I.k. X K (ivcrall. Illa- 
::i;im on i'a'C. Hcrmctiially sralcil. New. 39c each. 
3 for $1.00. 

ELECTRONICS PACKAGE 

IP l.hs, of a-soiied Klectiunic units anil Parts. $1.29 

Olialililies arc limiteil —(Irdei n«ixx, .Minimum order - 
$2 00 25'; lieiHJsit n-qnir«>il halanie (\H H. Tliere 

XX ill be a 25i' pack Irik ihiircc for all order-i tiTolcr 
$2.UP. All orders shipped F.O.Il. Chh’acn. llllnoH. 
Any Hitlers lei-eixetl xxlilmiil -.lii[ipinc instructions will 
he shipped Uailxxay Kxiiiei.^. Minimum fnrolh'n onler 
$25,110, 


UNITED SURPLUS MATERIALS 

314 SOUTH HALSTED STREET CHICAGO 6, ILL. 


near its rini. To be acceptable to the 
eye, the image must be nearly flat, and 
this definitely limits the screen area 
that can be usefully employed. G-E has 
developed a new way of making the 
glass envelopes of tubes which allows 
the whole screen to be very nearly flat 
to within a short distance of the rim* 

The secondary tendency is toward a 
brighter image. People are no longer 
content to have to draw blinds and cur¬ 
tains when they want to use the tele- 
viser by day, or to switch off most of 
the lights after dark* The aluminized 
screen is playing an importiint part 
here. Tubes fitted with it are not nec¬ 
essarily more expensive than othersi 
and the process definitely insures a 
much brighter picture without the use 
of anything beyond normal high-volt¬ 
age. 

Many a housewife has told me in the 
past that the thing she would most like 
to have wa*s a radio receiver of tri¬ 
angular cross section, which would fit 
into a corner of a room, standing on a 
wall bracket if a table model, or on 
the floor if a con.sole. Some years ago 
I tried unsuccessfully to design such 
a set; tubes and other components of 
the old dimensions just didn't lend 
themselves to a triangular chassis. So 
much space had to be wasted that the 
resulting set was far from being a neat 
and compact piece of domestic furni¬ 
ture. I regretted this, for, if it could 
be realized, the corner set w'ould have 
advantages far beyond its appeal to the 
feminine eye. The walls of the room 
would form an extension to its loud¬ 
speaker’s baffle board and should also 
insure an almost ideal distribution of 
sound weaves. 

Miniature tubes and miniaturized 
components have made the corner set 
something more than a dream now¬ 
adays. Several of our firms showed 
models at Olympia, and I am looking 
forward to practical tests at home. 

The corner radio doesn't stop there. 
The corner televiser has also appeared 
at the Exhibition and to me it seems 
to offer a very promising line of de¬ 
velopment. It is neat and space-saving; 
its loudspeaker profits in the w'ay al¬ 
ready mentioned from the convergence 
of the walls on its baffle. But there is 
more in it than just that. Its corner 
position makes it easier to arrange 
seats for a number of viewers- And 
there's another point. The corner set 
means that when need be, TV looking- 
in can be confined to just one part of 
the living room. There alone must lights 
be switched off. Those w'ho want to read 
or to sew in other parts of the room 
can have all the illumination they re- 
quii’e. 

Phonographs and radiophonographs 
have always played an important part 
in our domestic entertainment. 1 be¬ 
lieve. in fact, that Britons make more 
general use than Americans do of the 
record and the reproducer. That, pos¬ 
sibly, is because the BBC offers a con¬ 
siderably smaller choice of radio pro¬ 
grams than American stations. In the 
average home the more or less standard 
four- or five-tube superhet gives a 
(Continued on page 66) 
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Sound Advice From One 
Serviceman To Another! 
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This IS not a code. It is 
simply an abbreviation of a 
very important condition in 
the operating life of a serv¬ 
ice shop. HIWYNI means 
HAVE IT WHEN YOU NEED IT. 
It applies to many things, 
but especially to RIDER 
MANUALS. Make sure that 
you have a complete library 
of RIDER MANUALS on hand 
at all times. 


NOTE: Art you recti wing your copy 
of "Successful Servieina"? It's 
Rider't own publication of Interest 
to every serviceman. In It you will 
find all of the circuit ehangee in 
sets ... as toon at they are re* 
leased. It's FRCCI 


NOTE; The Mallory Radio Servieo 
Cncyelopsd la. 6th edition, makes 
reference to only one Source of radio 
receiver schematics — Rider Man* 
uals. ANOTHER NOTE: The C*D 
Capacitor Manual for Radio Servie* 
ine, 1946 edition No. 4, maket 
reference to only one source of re* 
ceiver schematice-^Rider Manuals. 


These RIDER books are the result of twenty years of 
specialized publishing for the Radio Servicing Industry 


Television Manual, Volumo 2 (Plus 
"How It Works" and Index) ..$ 1$.00 
Television Manual, Volume I (Plus 
"How It Works" and Index). .(iS.OO 
PA Equipment Manual. Volume I ilS.OO 


Volume XIX 
Volume XVIM 
Volume XVtl . 
Volume XVI.. 
Volume XV 


$I9.B0 
.$19.80 
.116.50 
.1 8.40 
$19.80 


Volumes XlV to VII (each volume) 
$16.50 

Volume VI .$12.50 

Abridged Manuals 1 to V (on« volume) 
$19.80 

Record Changers and Recorders.. $9.00 
Matter index. Covering Manuals, Vols. 

I to XV .$1.50 

TV, How it Works. 203 pages.. .$2.70 
TV Picture Projection and Enlarge* 

ment.. . .$3.30 

Installation and Servicing ot Low* 
Power PA Systems. 208 pages.$1.89 
The Oscillator At Work, 256 Pages, 
illustrated . $2.50 


Automatic Frequency Control Systems, 

144 pages .$|.75 

Servicing Superheterodynes, 288 Pages. 

illustrated . $2.00 

An-Hour-A-Oay with Rider Series: 
"Alternating Currents in Radio Re* 
eeivers" , . ."O.C. Voltage Distrlbu* 
tion". . .-'Resonance and Alignment" 
. . ."Automatic Volume Control", 96 

pages each .each Sl.25 

Servicing Receivers By Means ot Re¬ 
sistance Measurements, 203 Paoes 
$ 2.00 

Aligning Philco Receivers, Two Vol¬ 
umes. Vol. I, 1929 to 1 936, 176 
pages. Vol. 11, 1937 to 1941. 200 

pages. Each Volume .$2.00 

Radar—What it U. 72 pages.. .$1.00 
FM Transmission and Reception, by 
John F. Rider and Seymour D. Us* 

Ian, 416 pages. Illustrated.$3.60 

Broadcast Operator's Handbook, by 
Harold E. Ennes. 288 pages, illus¬ 
trated .$3.30 


Inside the Vacuum Tube. 424 Pages. 

illustrated .$4.50 

Cathode.Ray Tube At Work, 338 pages, 

illustrated .$4.00 

Servicing by Signal Traeing, 360 

paoes. Illustrated .$4.00 

Servicing by Signal Traelng. (Span¬ 
ish Edition), 404 pages. Illustrated 
$4.00 

Understanding Vectors and Phase, 160 
pages, paper binding, 99c cloth.$1.89 
Vacuum Tube Voltmeters, 180 pages. 

illustrated .$2.50 

Understanding Microwaves, 385 pages, 

illustrated ..$6.00 

A. C. Calculation Charts, 160 Pages. 

9'/a" * 12".$7.50 

High Freaueney Measuring Techniques 
Using Transmission Lines, 64 pages. 

illustrated .$1.50 

The Meter at Work. 152 Pages, illus¬ 
trated . $2.00 

The Radio Amateur's Beam Pointer 
Guide. 32 pages.$1.00 


JOHN F. RIDER PUBLISHER, INC. 


480 Canal Street, New York 13, N. Y. 


Export Agent: Roeke International Corp.. 13 East 40th Street. New York City • Cables: ARLAB 


RIDER MANUALS mean Successful Servicing! 
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—niecause 
TELREX CONICAL “V” BEAMANONAS 

are performance-proved 

Up to 200 miles over land and vp to 
300 miles over all-water TV paths 



For both remote or high signal areas, Telrex Conical Window 
Mounts, Stacked Bi-Directionals and Stacked Arrays are the an¬ 
tennas dealers and service men can depend upon for consistently 
good results. Each type is thoroughly engineered in the laboratory, 
service-tested in the field and built for long service life. Using Telrex 
Conical Antennas on every installation is one sure way to better, 
brighter pictures and a minimum of service call backs. Ask your dis¬ 
tributor for catalog or write direct outlining your antenna problems. 


mnCX ANTENNAS COVER CHANNEL5 2 TO 1 3 
ANDFM-NO HIGH FREOJENCY HEAD NEEDED 



TELREX 
MODEL 1X-BD 


li’Dirtclionol Hi'Goin 
Conicol leom 
troed land Full Audio 
ond Vidoo lond Pott 
tow Vorticol Anglo 
Non-Varying Contor iMpodenco 
2 fo 1 Front to lack lotit 
Utot 72. 150 or 300 Ohm 
Trantmittion lintt 
Univortol Mounting Clomp 


TELREX.MODEL 2X-BD 


li’Olroctionol Stocked 
Conical **V“ loom 
lew Vortical Anglo 
Exiremoty High Signo? to 
Noito Katio 

Conttont Contor Impodonco 
Utot 72. 150 or 300 Ohm 
Trontmittion Li not 
Univonol Mounting Clonp 

FOR THE ULTIMATE IN El- 
DIRECTIONAL GAIN. USE 
TELREX MODEL 4X ED. 



PATENT PENDING, 


TELREX MODEL 4X-TV 



2 loy Uni-Diroctionol 
Conical **V” Room 
Irood lond—Full 
Audio OJid Video 
land Pott 
Low Vorticol Anglo, 
Minimum lofloctiont 
Maximum Signal 
to Noise iotio 
4 to 1 Front to lock 
Ratio All Froquonciot 
Non-Vorying Center Impedance 
Univortol Mounting Clomp 


TELREX 

SUPEREX 



With onlonno 
angle arm odjutt’ 
able through 180” 
azimuth arc. 

For high signal ( 

Window, woll or ottic mounting x. 

with flexible oriontolion pottibto. 2'pioco ^ 
orm it provided. Short orm is useful for ptrollel* 
to-wofi orientotion. Second orm permits ether thon 
porollel orientotion. 
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AU milfX lUMfNTS ARE MADE OF LAETINO DURAL 


"time/XjiNc 


AMBLICA'S rV 
OUTSTANDING 
TFLEVI5IOM 
BEAM 


ASBURY PARK 10, NEW JERSEY 



Foreign Mews 


choice of three local programs, the 
Home Program (middle-brow), the 
Light (low-brow), and the Third (defi¬ 
nitely high-brow). There are scores of 
possible alternatives from the conti¬ 
nent of Europe, but fading, static 
^ (man-made or natural), heterodyne 
whistles, and other forms of interfer¬ 
ence severely narrow the choice. The 
number of worthwhile alternatives 
available to the discriminating listener 
is thus comparatively small. For these 
reasons the radiophonograph is very 
popular and there is great encourage¬ 
ment to manufacturers to develop its 
possibilities in the fullest way. 

Phonograph record nowadays arc ap¬ 
pearing in an almost bewildering di¬ 
versity of types. Diameters range from 
10 to 18 inches; playing speeds from 
33^/3 to 78 revolutions per minute; max¬ 
imum audio frequencies from 8,000 to 
20,000 cycles; recording systems from 
the standard to the microgroove; play¬ 
ing times from minutes upward. 
The demand here is for instruments 
that can deal faithfully with records 
of a wide variety of different types. 
This year’s Radiolympia showed that 
the demand is being well met. There 
was, in fact, at least one instrument 
whose makers claim that it can play 
any type of record now on the market. 

The discriminating listener, by the 
way, was well looked after at Radiolym¬ 
pia, for he could try out the radios, the 
phonographs, or the radiophonographs 
in sound-proof rooms specially provided 
for such purposes. And while he was 
thinking over his choice he could find 
diversion by flattening his nose against 
the glass walls of BBC’s television stu¬ 
dio or by gazing at the pictures of 
London “printed” on the PPI tubes of 
radar sets with the aid of a scanner 
revolving above the roof of Olympia. 

,-SUB-MINIATURE-- 

PRINTED ELECTRONIC CIRCUITS 

Compenontt and atsombllas avollabla from itock! 
Circuits printed on ceromic, plastic and paper 
bases • Designed for miniature radio and elec¬ 
tronic opplicotions. 

Single Stage Circuits 

• Voltage Amplifier 

• Power Amplifier 
.85 x 1.90 X .265 in. 

High temperature resistors, silver leads and 
capacitors fired on special vitreous base. Com¬ 
plete amplifier less populor brand subminioture 
tube $2.99 each. State amplifier desired. C.O.D. 
orders. 

PLASTICS S ELECTRONICS COMPANY 

272 Nerthlaiid Av*. Buffal. t. New Terh 


"ALL-SBB" 

TRANSPARENT 

BOXES! 

Safe and Loss-Proof 
Contoiners for 
• Screws • Nuts 
• Smell Forfs 
Guard those small parts—so easy to lose and very hard 
to replace—with a let of these **AII'S«e** Plastic 
transparent contalnera and covers. Assure easy and 
safe storaKe. I’ay for themselvest 
Each set contains: one box. ITi'* lO.: five boxes. 1%” 
X four boxes. 15/16* sQ. 10 boxes In all. 

Transparent case. Order a set for yourself •"•v 
and a set for that tlnkerinx pal of yours, afeab 

An Inexpensive and unusual xlft. No 
C.O.D.'s. please. Kenilt $1 for each order complete pH 
(6 for fro. ilr send for KllKE leaflet K<*. 

CARGILLE, Dept. RC, IIS Liberty St. 

New York, N. Y. 
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klFW SUBSCRIPTION 

lycvv order ^ ^ ^ 

















form^rty RADIO-CRAFT 
25 WEST BROADWAY 
NEW YORK 7. N. Y. 
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★ ★ ★ ★ 29 YEARS SERVING & SAVING MONEY AND TIME FOR 500,000 HAPPY CUSTOMERS * ★ ★ ★ 


NEW CATALOG SO HOT IT NEEDS ASBESTOS COVERS! 

trs fRiet 


5 SPEAKER BARGAINS-S/f Values Speak Volumes! 



15" PM SPEAKER 

Horn’s Mr. Bijr amonfr 
speakers. 2r>-WHtt rating 
(guarantees power to Sfiare 
with a minimum of <iistor* 
tion. Massive I \ * Ih. per¬ 
manent ma(rnet; ♦? to H ohm 
voice coll; extendeti bass and 
treble ranjre. Dollars less 
than anything in its class! 


No. 99N7034R 
(weight: 9 Ibt.) 


‘1295 



12" RCA SPEAKER 


Where else can you buy a jrenu- 
ine. brand new RCA 12" speaker 
at this price? 15 watt capacity. 
♦?.8 07 ., Alnico V ma(;net. Voice 
coil imiiedance of 3.2 
ohms. A terrific val¬ 
ue. Don’t pass it up. 

No. 99N7033R (weight: 

6 lb«.) 

10" ALNICO PM SPEAKER 


5475 


12" ALNICO PM SPEAKER 


Hamiles 14 to 18 watts with excellent sound quality. 
6.8 Qz. Alnico V magnet, 6-8 ohm 
voice coil. Ideal for use with FM 
receiver or P.A. system. 

No. 99H7010R (weight: 6 lb«.) 


unu quaiixy. 

‘595 


Fine perfoi-tnance at a new low in price. 
10 watt cap. 6.8 oz. Alnico V maKnet, 
Voice coil impedance of 3.4 ohms. 

No. 99N70I9R (weight: 5 Ibt.) 

4" X 6" OVAL SPEAKER 

Alnico V 1.47 o». 3%" x 4-%" 
mnuntinR centers. Dustproof 
cap. 3-4 ohms V.C. tmpetlance. 

Rated 3 watts. 4'.. peak. Less 
transformer. 

No. 99N7012R (weight: 3 bt.) 


^|29 



SAVE ON THESE 2 MOTORS 



PHONO MOTOR 


POWER 
TRANSFORMER 


1^-' 

FILTER 

CHOKE 



Rim-driven. 9" turntable. Constant 
speed (78 rpm), self- 
starting. 110 V.. 60 

cycles only. 

No. 99N8003R (weight: 6 lbs.) 


.225 



1/20 HP MOTOR 

Many uses for this 
fine 1/20 hp motor. 
2900 rpm. 115 v,. 
.50-60 cycles. AC. 

X 2%*^ X 3Vi'' 

hiKh. Shaft V*'' 
dia., long. 


A real bargain! Single shell mtg. 
electrostatically shielded. Extruded 
shell for 2-hole mounting. Primary 
117 V. r>0/60 cycles. Secondary out¬ 
put: 600 V. CT at 50 
mil. 6.3 V. at 2A. 5V, 

CT at 2A. Color-co<letl 
leads. . 

No.99N5)56R(w«ight:31bt.f 


^|39 


Excellent quality 25 Henry Filter 
Choke. 60 M.A.. 200 ohms DC resist¬ 
ance. Unshielded, strap type mount¬ 
ing. Overall dimensions 
2^^^ X 2" X 1%". Mtg. 
center 2 %**. 

No. 99N5155R (weight: 6oz.) 


pv iiiuuni* 

49* 


No. 99N7079R (weight; 3 Ibt. 



99N21SSR 

99N21S7R 

99N2I60R 

99N2I6IR 

99N2162R 

99N2I65R 

99N2I67R 

99N2I68R 

99N2I72R 

99N2I74R 

99N2I76R 

99N2I77R 

99N2I8IR 


100.000 2*t 

300.000 224 

SOO.OOO 274 

600.000 274 

1 Megohm 274 

2 Megohm 274 

3 Megohm 274 

600,000 tipped it tOO.OOO 294 

600.000 tippod It 200.000 274 

'( Megohm tipped it tOO.OOO 294 
I Megohm tipped it 200.000 274 
SPST Snip-on Switch 64 


NAME BRAND 
B’VOLT VIBRATOR 


Popular universal 4- 
prong vibrator-re¬ 
places the great majority 
of vibrators, including 
Mallory 294, 4-4. Radiart 
5300. SO-1. Utah NP- 
42, Delco 5,040,000. 
5,052.378 and Meissner 
EOl. Stock up and save! 

No. 99N3950R (weight: Boz.) 


SOLAR TYPE DY 



CONDENSER KITgW^.^ 


Pick up 25 
tdp qiialliy 
lubulir cim* 
densera for i 
nonk. Wix 
impreRniirU. 
non-tnduc- 
llvely wound. 

From .fl02 
mfd. to .5 
mfd. flexible piRtill 

leids. Meets KMA ttindirds. 

No. 99N27BR (weight: 1 Vl Ibt.) ^ 




BUMPER CROP OF VALUES 
PROVE U-PAY LESS AT 
LAFAYETTE! 

Whether you’re a service man, 
ham, advanced amateur or be¬ 
ginner, you’ll find this practical 
encyclopedia of Electronic Equip¬ 
ment the most useful “tool” in 
your kit! All the latest on Tele¬ 
vision, High Fidelity Radio and 
Phonograph Systems, P. A., Test 
Equipment, Parts, Tools, Electri¬ 
cal Appliances, etc., etc. 

It’s the most complete catalog in 
our 29 years of saving money for 
men like yourself. Return coupon 
now for free copy - and also to 
order popular items shown here 
(a few of thousands that always 
cost less at Lafayette.) 

SHOP IN PERSON AT ANY OF 
LAFAYETTE'S OUTLETS — 

new YORK: 100 Sixth Av«. S 

542 E. Fordhom Rd. 

CHICAGO: 901 W. Jockton Blvd. 

ATLANTA: 265 P«ochtr*« Str*«t 

iOSTONt 110 F*d«rol St. 

NEWARK: 24 Control Av*. 


SNIP NOW-MAIL fOR 


aEGTRQLYTIG 

25g eaGh 

STOCK HO. 


B GONOENSERS 

10 for *225 


•Will not tik« iwitch 


99N 3486R 
99N3446R 
99N3476R 
99N3462R 
99N3492R 


CAP. MFD. 

304^30+16/30 
60 + 60/40 
30+16+16+16 
10+16/20 


V01TA6E 

300 60 
ISO/26 
300 
360/26 


40+ 40/6/20 360/260/26 



FKEf 
CATALOG 


LAFAYETTE RADIO, Dept. JK-9 
901 W Jockton Blvd., Chicogo 7 
100 Siith Avenue^ New York 13 

□ Fhetk here/or FREE Catalog (Please don t check'd you have already gotten 
your catalog. I 

□ Please fill attached order. I enclose I . In VOiUl note, money 

order or check. I ant including shipping charges based on weight and zone. 


NAME.. 


ADDRESS. 

CITY 


ZONE 


NOVEMBER, 1949 
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TELEVISION KITS 
AND INSTHOMENTS 



lOOEL WI6RS TV KIT 


◄ 16 " 

Build it 
in 1 Day! 

GIANT 
160 Sq. In. 
PICTURE: 

Hqs 16" 
PICTURE 
TUBE 


(AH • Glofs Pictur* Tub*, giving 
bright, clear, steody picture.) 

*KIT COMES SEMI-W.IRED and 
ALIGNED. 

Can be cempleted in one day! 
e SAVE by installing the set yourself. 


• LESS THAN $200! 

SAVE UP TO Vi on the cost of eqelvo- 
lent picture-size sets. For NEW LOW 
FRICES, see your Tronsvision Outlet 
listed below. 




The Transvision FIELD STRENGTH METER 

Improves Installations! ! Saves ^ the Work! I 

Has numerous features and advantages, including—(1) Measures actual picture signal strength 
... (2) Permito actual picture signal measurements without the use of a complete television set. 

13) Antenna orientation can be done exactly 
... 14) Measures losses or gain of various 
antenna and lead*in combinations . . . 1$) 
Useful for checking receiver re*radiation 1 local 
oscillator) . . .16) 12 CHANNEL SELECTOR 
... 17) Amplitudes of interfering signals can 
be checked ... 18) Weighs only 5 lbs. . . . 
19) liidlyiduolly collbroted . . . 110) Housed 
in attractive metal carrying case ... Ill) Initial 
cost of this unit is covered after only 3 or 4 
installations . . . 112) Operates on llOV, 60 
Cycles. AC. 

NEW LOW PRICE 

Model FSM*1« complete with tubes Net $79.50 


SERVICE-DEALERS... 

Be ^ TV Sales Center 

and Service Center in your community! 

• Beot competition at o profit, 
o Stop being undersold—by onybody? 

Here's a real opportunity to MAKE MONEY in 
Television. If you con qualify, you can become the 
Tronsvision Television Center In your cornmunity— 
ond BUY TV and RADIO PARTS AT JOBBER PRICES. 
Practically no investment required. This offer is open 
only to service-dealers in territories where we do 
not have an authorized distributor. 

Contact Tronsvision Outlets listed below, or write 
to New Rochelle, for detoils on Transvision*s "TV 
Center Plan," DO IT TODAY! 


NEW: 

WIDE 

BAND, 

HIGH 

GAIN 

• 

IDEAL 

FOR 

TV 

• 

MODEL 

450A 

NET 

$99 


TRANSVISION 
5' OSCILLOSCOPE 


All Transvislon Prices are fair traded; lubject to ehange 
without notice. Prices 5% higher west of the Mississippi. 


TRANSVISION, INC., Dept.RE.NEWROCHELLE,N.Y. 

For FREE 20-pogo TV BOOKLET and CATALOG SHEETS, SEE YOUR TRANSVISION OUTLETI 

' AI ic. {)C7? Cnnf/n Mnnim Rliy/^ I67.QI HillciHi* Avc,. Jomaico 


CALIF: 8572 Santa Monica Blvd., Hollywood 

3471 California St.. Son Francisco. 
DEL: 4 East 15th St.. Wilmington 

FLA: 42 Southeost Eighth St., Miami 

ILL: 1002 So. Michigan Ave., Chicago 

MD: !9I2 No. Charles St.. Baltimore 

MASS: I30& Boylston St., Boston 

MICH: 23216 Wilson Ave., Dearborn 

N. J.: 601 Broad St,, Nevork 

N. Y.: 1425 Boscobel Ave., The Bronx 

485 Conev Island Ave.. Brooklyn 


OHIO: 


PENNA: 

TEXAS: 

CANADA: 


167-01 Hillside Ave.. Jomaico 
75 Church St., New York City 
606 Centrol Park Ave.. Yonkers 
622 No. Salina St,. Syracuse 
901 Roce St., Cincinnati 
2001 Euclid Ave., Cleveland 
53 W. Norwich Ave., Columbus 
235 No, Brood St. Philadelphia 
620 Grant St., Pittsburgh 
700 Commerce St., Dallas 
Homilton, Ont. 


I MODULATION SYSTEM 

Paiani No. 2,463.275 

Roy A. Henderson. W. Collingswood. N, .1. 

I (Assigned to Radio Corp. of Americo) 

A high percentage of modulation with littU 
distortion is produced by this circuit. The trans¬ 
mitter has a grounded-grid final amplifier and a 
screen-grid exciter. Since the final does not I'e- 
verse the polarity of a signal applied to it. the 
r.f. at the final plate is in Phase with the r.f. 
at the exciter plate, making it possible to modu¬ 
late three elements simultaneously: the excitei 
screen, the exciter plate, and the final plate. 



The modulation transformer has two secon¬ 
daries. One modulate's the exciter screen ; the 
o^her modulates the plates. The audio voltages 
applied to the exciter elements should be propor¬ 
tional to their d.c. Potentials for lowest distortion. 

The final filament transformer should have 
adequate shielding for low capacitance to ground, 
since the filaments are at an r.f. potential above 
ground. 

SAWTOOTH GENERATOR 

Paf,ni No. 2,458,367 
George W. Fyler. Lombard, and 
Garth J. Heisig, Chicago. III. 
(Assigned to Motorola. Inc.) 

A multivibrator instead of a blocking oscilla¬ 
tor is used in this vertical deflection circuit. It 
provides push-pull output to the electrostatic 
plates of a kinescope. Relatively small coupling 
capacitors to the deflecting plates of the kine¬ 
scope are possible. 

Tubes VI and V2 form a free-running multi¬ 
vibrator at approximately the frequency of the 
vertical sync signals which trigger Vl. There¬ 
fore it is possible to maintain sync in the pres¬ 
ence of a certain amount of noise or with weak 
sync pulses. Capacitor Cl charges while VI is 







RADIO-ELECTRONICS fgr 



































































Kcw Pnteiits 






hliirkcit amt (tischur^es uhnii>tly when the luUe 
I'limtiicts. The sawtooth voltage is ami»tifu-il hy 
V2 and appli^’d t<» one of the kinescmif iletleotion 
lilates, 

V2 and V:} are eonpleii t»y a ilifTeri ritiatin« net¬ 
work tto sharpen the |iilsest and a v«dtaipe di- ^ 
vider to redxice the Input to V:t. whirh ft‘eds the 
deflertinK plate. TIm* Voltaire outputs from V2 and 
V':*i ninst Im* t’lpial ami optM»site. 



Ordinarily. larire couhlinK capacitors are 
needed to pass the 60-cycIe sync pulses to the 
kinescope. Small capaeitors distort the wave so 
that it looks like b instead of a. A feedback cir¬ 
cuit conipehsalcs for the attenuation of the low 
freipieiicies <lue to smal, capacitois. A larjre 
r<-sistor (30 mi-Vobms) fei-d- baek Volt air es from 
V:’ U> Cl. As Cl approache.v the einl of its peri¬ 
odic charKc. the V3 anodi i-. at ma.vimum posi¬ 
tive potential and tln'refoie feedhaek i" irr«*atest. 
At the beirinninir of the chaiire fi*e<lbaek is mini- 
riiunr. 'I’he feedback vidtaire is shown at c. When 
I iirves b and c are (uimiuneil, a irood sawtooth 
n is produced. 

C2-K‘t is a low-|iass network to attenuate the 
hori/oiital line pulses. HI adjusts vertical picture 
.si/c*. H2 ctmtrols the freiiuoncy of the multi- 
\ ibrator. 


POLYPHASE GENERATOR 

Patent No. 2,460.790 
Charles W. Jarvis, VVashington, D.C. 
(Assigned to the United States of America 
as represented by the Sec'y of the Navy) 

This polyphase peneratnr is I'lectronic rather 
than mechanical. Its output i.s weak, but amidi- 
fyinir stapes may be adiltnl or hrinir it up to 117 
Volts if desired. The eircidt hown here ircneratos 
thive pha.ses, each of the ti bts contributing one 
of them. 





30 OUTPUT 


Kaeb stage has an U-(' phase shifting net¬ 
work. If each stage Is disigneil b» shift the | 

voltage by 120 tiegrees. the t .tal is -bbi degrees. 
Since the output of the hist -tage i> in iihase j 
with the input to the first. is fed back to 

it. oseillalion takes |daee. 

As in any phase-.sliift < •.'-<iJlator the fre- 

ipieney may be varie<l by -hanging the griil 
leaks R. For convenience all thr**e may be 

gange<l. 

liulividiiul phases are tiiken from potentio¬ 
meters in the plate circuit.-. Kaeh should he 
adjuste<l to give the same amplitu^le. 1* controls 
the over.all amplitude by gi»verning feedback 
to th»' first stage. i 



SA V£ WITH SO VEREIGN! 


MONCY BACK GUARANTti 


Ntw Uirctht Avt. IkJyn T 9 , H. Y. 


SOVEREIGN TELEVISION CO 


THE **ALL PURPOSE'’ 

TELEVISION KIT 

10 " — 12 '/ 2 " — 16 " 


COMPLETE WITH ALL TUBES 

10" KIT.$134.50 

t2'/»" KIT.. $149.50 

U" KIT ..... H . 5169.50 


FEATURING 

• Latest Type of Circuits 

• ACC—Automattc Gain Control 

m- Picture aod Sound Automatically Locked 

• Sound Cannot Drift 

« Non.Microphonic _ ... 

m- Stagger Tuned I F, for Max. Cain and Case of AUgnment 
.■12 Channel Tuner 

■■ Etectromagnrttc Focus and Deflection 

• Automatic Stabi><acd Synchro-Lock Circuit Holds Picture 
Steady 

• Voltage Regulated Circuit for Stability 

Large clarified atage-bystaffc pirtiirea and Bchematica tn 
Insure esi..f of eonstnirtlon. Cuaraiitecd to work. 
MuiU’y-lliK'k Cuarantee—Uuy It. Inspect iC. if you don't 
think U s the Ixst buy on the market—rciurn UhUsx-d 
within & da>a aJid your money will be refunded. 

AU prices F.O.P. New York, deposit with order. 

I MMKU IATK DtlLlVEKY 


"Did over $5,000 odditional business installing ESPEY 


chossis" Oe Young, Ifhaea, N. Y. 

THERE ARE THOUSANDS OF OUT-MODED RADIOS IN YOUR "BACK 
YARD" JUST WAITING TO BE REPLACED—AT YOUR SUGGESTION 


Here is the custom-built AM-FM chassis thot means BIGGER PROFITS for youi 



SPECIFICATIONS 

Supplied ready to operate, complete with tubes, an¬ 
tennas. speaker and all necessary hardware for mounting 
in a. table cabinet or console, including escutcheon. 
Power requirements |05 125 volts AC. 50 60 cycles. 

Power consumption—85 watts. 

Chassis Dimensions: 13'2" wide x 8*^2*' high x 10* deep. 
Carton Dimensions: (2 units) 20 x 14*2 x 10^4 inches. 
Net Weight 16*2 pounds each. 

Sold through your favorite parts distributor. 

Wrfte for Catalogue K-l) Confofn- 
fng Complete Specfficotlorts on 
This and Other Models 


The NEW ESPEY model 511 

FEATURES 

1. AC Superheterodyne AM-FM Receiver. 

2. Improved Frequency Modulation Circuit. Drift 
Compensated. 

3. 12 tubes plus rectifier and electronic Tuninq Indicator. 

4. 3 dual purpose tubes. 

5. Treble Tone control. 

6. 6-gang tuning condenser. 

7. Full-range bass tone control. 

8. High Fidelity AM-FM Reception. 

*J. Automatic volume control. 

10. 13 watt (max.) Push-Pull Audio Output. 

11. 12 inch PM speaker with Alnico V Magnet. 25 
watts rating. 

12. Indirectly illuminated Slide Rule Dial. 

13. Smooth, fiywheel tuning. 

(4. Antenna for AM and folded dipcie antenna for FM 
Reception. 

15. Provision for external antennas. 

16. Wired for phonograph operation. 

17. Multi-tap output trans.. 4-8-500 ohms. 

18. Licensed by RCA. 

10. Subject to RMA warranty, registered code symbol 
ri74. 


Makers at fine radios since 1928* 



EASY TO LEARN CODE 



Tt Is MRY tq learn or Increase speed 

with an ln'<trm-iiigraph (*o<le T<*arlM*r. 
.XfTntiU ilif HTPl i»r<t prac- 

lii-at iiii-iiidtl ><-t iliieliMMil. F<it Im*- 

ur atlxiinci-il -Miiletils. .\vail- 

taiM'- frniij (n alphiihi't 

t(i U'liii'al nie'-au*"- nii .ill Mili]<-i'tv 

SiK'i-il *> to -1" Wl’M. .\lv\8ys 

I -.nb IK) iRt-M. 

ENDORSED BY THOUSANDS! 


Til.- I ii-tl iH’t.iirraini i .i.l** Tr 
litfi.iMv iJikv-. thi- plfii-v of ao ojier- 
ato)-iii'.injrior .iml i n.iiili'v t.i 

■ car.. r...!.- \vith<>ui fur- 

ilo-r ‘I hoovjitiil*- "f vinT«'-.>.rut oixT.iturs have 

•To.uori'ii the cont- * wnn iMr jiisiriK’tojjr.mh .. 

Wiitf I.mIuv lor n-iiial an4 plans. 


IKStRlICTOfiRAPH COMPANI 


4701 Sheridan Rd-. Dept. RC. Chicago 40. III. 
Your name on our Mailing List 6. 

9LP7 Cathode Ray TUBE $1.00 

Magnetic focus-deflection: 7700 V. anode. War 
Surplus; JAN; New, guaranteed, wt., 7 ibs. 

POLYSTYRENE & LUCITE 

eut. machined &. engraved to your sPecs. 
GOULD GREEN. 254 Greenwich St., N.Y.C. - 7 


SURPLUS EQUIPMENT 
TROUBLE SHOOTING MANUALS 

(Schematics) 

|{(.-7T9 (Sii|MT-Pr<i) Rcrcivcr 
Sd<-.>22 Traiis-initlcr-recciNcr 
-bill Traii.Miiiltcr 


ANY HOOK .S 1.0(1 E\CH 

I A<bl IIK’ for p«-iasr) 

Uilaiility I)i-r«iiii)ls 


KL-8A Filirr—S1.37 


R'rirf for cntatofi 


I.KirniOMC IIKSEAIIUI 


I.AIJS. 


1021-1:. .St. l*hilaib*l|lhia 2.T. l*a. 

PEN-OSCIL-LITE 


Extremely convenient test oscillator lor all radio 
servicing; alignment • Small as a pen ♦ Self 
powered ♦ Range from 700 cycles audio to over 
600 megacycles u.h.f. ♦ Output from zero to 125 
V • Low in cost • Used by Signal Corps 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 


NOVEMBER, I 949 
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Xew I cvices » 



m vee I 

Scope \ 

M.d«l TVj O_3 


NET PRICE ^127*0 

Combines the two essential instruments 
needed in television testing—olignment 
complete oscilloscope and a complete 
sweep generator that can be used independently. Tee 
Vee 90 combines two units for compoctness and portability—meticulously 
engineered in odvanced design ond construction. Oscilloscope also has its own 
variable linear sweep. Sinusoidal sweep with phasing cantrol for use with 
mternol RF sweeo generator when testing band pass characteristics. Synchroni- 
ZOtion provision for either internal positive, external or line frequency. External 
jack provided far trace blanking. Requires 10 volts of negative pulse to blank 
a normal intensity level trace. Independent sweep generator has a center fre^ 
quency range of 1.5 to 45 megacycles giving a choice of any IF frequency 
desired. The bond width con be varied continuously from 0.5 KC to 7 MC. 
Attenuation of RF is continuously variable from 0 to 500 millivolts and the Output 
is opplied through low loss cooxiol cable. Traveling detector probe is included 
for observing signol ot ony point of the RF circuit under test. 105-130 volts 50-i0 
cycles. Weight 25 lbs. Size 14 x 18 x l2'/j inches. Finished in attroctive hommer- 
tone grey. Supplied complete with tubes, probe, cooxiol output coble ond 
operating instructions ready to operate. 



RADIO CITY PRODUCTS CO., II 

NC. 

T52 WEST 25th ST ' 



More leading engineers and 
technicians have built 
Tech-Master for their own use than 
any other Television Kit 


the best 


fjlSm 

^T€CH~MAST^n 

deluxe 630-TK TELEVISION KIT 

with the original RCA 630TS Circuit 

Supplied complete with genuine RCA parts 
98% assembled. Ultra-simple wiring dia¬ 
grams make it a simple matter to finish the 
final wiring in a week-end. For all picture 
tubes from 10 to 20 inches. 

There is only one Tech-Master 
. . . accept no substitute! 

At all leading distributors. Write for 
name of nearest distributor, 

few choice /obber ferrifories itill ovoUobfe. 

TECH-MASTER PRODUCTS CO. 

c 


THREE-SPEED 
PHONO MOTOR 

Allionce Mfg, Co,, 
Alliance, Ohio 

Model J Is suitable for ploying rec¬ 
ords ot 33-1/3. 78, or 45 r.p.m. The 
shift lever hos two posiiions and a 
reversible disc allows for the third 



speed. The motor is soid to be free of 
vibration ond wow. Either o 9- or 10- 
inch turntoble is furnished. 


SIGNAL TRACER KIT 

Electronic Instrument Co.. Inc,. 
Brooklyn. N. Y. 

The Eico model 145 permits oudible 
signal tracing of r.f.. i.f., FM, audio, 
Ond video circuits up to 200 me. A test 
speoker is built into the cose. A high- 



frequency probe is provided. The instru¬ 
ment is isolated from the power line 
by o tronsformer. 

TELEVISION 

TRANSFORMERS 

Merit Coil & Transformer Corp., 
Chicago 40, III. 

A complete line of replocement hori- 
zontol ond vertical block-ng oscillator 
transformers for television receivers is 
now ovoiloble. Units may be hod for 
ony receiver. 

RADIO HYPODERMIC 

Wolter L. Schott Co., 
Beverly Hills, Colif. 

The Wolsco Contoctens Injector is o 
hybrid tool with the hollow needle of o 
hypodermic ond the rubber bulb of on 
eye dropper. It is useful for getting 
cleaning fluid or lubricont into tight 
ploces in o rodio receiver. The cover 
of a volume control need not be 
opened. 

SOLDERING GUN 

Weller Mfg. Co., 

Easton, Po, 

The WD-250, o new version of th** 
Weller soldering gun. is rated ot 250 



I 

I wotts as agoinst the 135 wotts of the 
] first model. EspecioUy suited to radio 
I and television work, it heots in five 
seconds, ond has a chisel heod. The 
1 bulk hos not been incrcosed, ond little 
! weight hos been added. 


VIBRATOR 

TRANSFORMERS 

Chicago Transformer Division, 
Essex Wire Carp., 
Chicago 18, III. 

A new line of replocement vibrotor 
tronsformers for auIomob<le radios has 
iust been introduced through jobbers. 
The units ore exoct duplicates of the 
originals, oUowinq instollotion without 
exiro holes or componenis. Al! trans¬ 
formers ore seoled in drown steel coses 
for shielding ond moisture protection. 

HIGH-GAIN BOOSTER 

Astotic Corp., 

Conneouf, Ohio 

The Chonnel Chief model AT I is o 
four-tube television booster with much 
higher gain thOn ordinary boosters. 
Coin of oil twelve channels Is uniform. 



Dual tuning controls ore provided for 
separate adjustment of sound and pic¬ 
ture signols. The duol tuning is soid to 
improve the over-all selectivity so thot 
much interference is minimized or 
eiiminoted. Another control varies the 
booster's goln so that the receiver is 
not overloaded by strong signols. The 
on-off switch controls the internol 
power Supply and also removes the 
booster from the antenna circuit. 

TELEVISION TOWERS 

Penn Boiler & Burner Mfg. Carp.. 

Lancoster, Po. 

The teletower is triongulor, eoch sec 
tion being formed of three pieces of 
^^-rnch, 18-gOuge steel tubing braced 
by ’A-inch-thick strops. Standard sec 
tions ore 10 feet high, from which o 
tower of ony reosonoble height mov 
be constructed. Boses ore ovoiloble for 
flat mounting or for plocing on o 
Sloped root. 

3-SPEED CHANGER 

Comet Corp., 

Chicogo, 111. 

This fully outomotic chonger ploys 
oil records ovoiloble todoy. 7 10- 

ond l2-inch ond 33 1/3, 45-, and 78- 



r.p.m. All records ore chonged bv the 
odge-push-off method. Two spindles 
are furnished, one with the stondord 
diometer for ordinory records and the 
Other with o diometer of I'A inches for 
RCA 45 r.p.m. discs. A two-stvius crys 
tol cortriOge with tilt adjustment ploys 
oil records with o stylus force of 5 to 8 
groms. A velociiy trip is used. 

LOW-COST 

TRANSFORMERS 

Audio Development Co., 
South Minneopolis, Minn. 

The Yeoman line of tronsformers is 
designed to offord economy olong with 
high performonce. All hove open-frame 
construction ond lO-inch leods. Im 
pedonce-motching, input, output, and 
power tronsformers ore included. 
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New 1949 TtLtVISION 

I’se tliis new jrianl harnl- 
hook of ielevisi<»n servic ing 
as >'nur giihle to qtiirk fault 
finding; and repair of any 
modern T-V set. Ea-sy to- 
understand description of 
circuits, pages of test pai- 
lern.s. response curve.s, 
alignment facts, wavefonns, 
vidtage charts, service hints, 
hundreds of diagrams many 
in the form of giant double^ 
spread blueprints Here you 
have approved factory data 
on every popular T-V set. 
Targe size; r»2 

pages + hliiepr ills 11x1 
-oaniial style. Amazing Su- 
wrama yalue for <3nly $3 


794B T-V MANUAL 

In this mammoth vol¬ 
ume you have practical 
factory service data on all 
popular IJHK T-V sets of 
all makes, l^et this man¬ 
ual show you how to make 
needed tests, guide you in 
carrying out adju.siinents, 
point to proha tile troulile 
spots, indicate location ot 
all parts, trimmers, and 
controls. Includes hun¬ 
dreds of charts, wave¬ 
forms, photograplis, and 
many large 11x16" hlue- 
prinls. I'se coupon below 
to Order. your special 
price only $3. 


7947 T-V & F.M. 

Here is your inanii.ii of 
tnst ructions tor tnuilde- 
shooting, repairing, and 
alignment ot all popular 
lfM7 F.M and TELE- 
VI SlO.N sets The E..M 
data covers tuners, .\.\i- 
EM combinations, .md all 
other ty|>es t>i E .M. clr- 
i-ults. Most <-omplete in- 
formation on various metfi- 
ods of F.M. alignment a 
great deal ot material on 
popular T-V srts including 
K(*A 6'10-TS. liata on 192 
large pages, 9^x11 inch¬ 
es. Sturdy manual-style 
binding. I*rlre only $ 2 . 


Amaiing SUPREME Values in 
New TELEVISION Manuals 

All three giant Television Manuals showTi at the left 
are available to you for only $8, total cost, nothing else 
for you to pay. nothing else to buy. and we will even 
prepay the shipping charges. (Or you can buy these 
manuals separately at only $3, $3. and $2 ) Take ad¬ 
vantage of this amazing Supreme offering to step into 
Television at a tremendous saving. For over 16 years, 
radio servicemen expected and received remarkable 
values in Supreme Publications service manuals. And 
now, the three-volume Television and F.M. series beats 
all previous bargains. Only a publisher who sold over 
one million of various radio manuals can offer such 
bargain prices based on stupendous volume-sales. 

find—FIX ALL TELEVISION FAULTS 

these timely television manuals as your Piildo to 
quick fault finding and repair of anv tclevi.sion .«et 
Kliininates prue.«.«!woi k—tell.s you when* to look 

and what to do. <'iit.« hour-wa.^t iriu joi».s to plea.<-'ant 
moment.*?. Use te.«t pattern.^ for quirk adju.slim-iit. or 
look up prohahle cau.*?e of trouble iti the paj^e.s of hints 
after .^simply ob.«ervinfr fault in video picture .Vo equii>. 
inent needed with lhe.se le.sts. Or use your voltmeter 
and «-ompare value.s with many voltaue rhart.s included 
With an oscillo.«rope you can pet waveforni.s .similar 
to huridred.s ilhi.strated u.sinp test points suppe.sted and 
In a Mash locate what u.sed-io-bc a hard-to-fin<l fault. 
These manuals will pive you the know-how of a tele¬ 
vision expert and will repay for themselve.s with time 
saved on the first TV job. Order at our risk for a lO- 
day trial. Use coupon below. 



lO-V^ 

RA1>' 


NEW 1949 DIAGRAM MANUAL 

Use this newest SUPREME radio manual to re¬ 
pair quickly all modern 1949 radio receivers. In 
this big single volume, you have clearly-printed, 
large schematic diagrams, needed alignment data, 
replacement parts lists, voltage values, and in¬ 
formation on stage gain, location of trimmers, and 
dial .stringing for almost all recently released sets. 
A worthy companion to the 8 previous volumes 
u.sed by over 128,000 shrewd radio .servicemen 
Like the previous volumes illustrated above, it 
seil.s at a give-away price and gives you a whole 
year of radio diagrams for a couple of dollars 
total cost--nothing else to huy the rest of the 
year, nothing else to pay tliant .size: 8V^zl) 
Inches. Includes index Manual style binding 
Available at your jobber, or .send coupon, price 
only $2.60. 


SENSATIONAL LOW ERICS 

Re money ahead with SUPREME Manuals. 
For the remarkable bargain price (only $2 for 
most volumes) you are assured of having in 
your shop and on the job. 
needed diagrams and other 
essential repair data on 4 
out of 5 sets you will ever 
service. These manuals pay 
lor them.selves with time 
saved on a couple ol jobs, 
after that you use them 
l-'KEE Don’t spend large 
sums lor bulky, space-wast¬ 
ing manuals of other puh- 
lishers. don't buy additional 
drawings every few weeks 
be wt.se. use SUPREME 
Manuals to get ihe most in 
diagrams for smallest cost 


AMAZING SUPREME BARGAIN IN 
DIAGRAMS AND SERVICE DATA 

Here l.s your low-priced, money-.saving .source of ra¬ 
dio diagrams and service data for all popular sets. 
Above is a photograph of these gianl-size mamials^- 
available to radio servicemen at only $2 for most vol¬ 
umes. Let these easy-to-use manuals guide you to 
quick fault finding and simplified repair ot any radio 
Eliminate guesswork, rut hour-wa.sting jobs to pleasant 
iiioiueiils These manuals cover every popular radio 
of all makes. Irotn oltl timers to new 1919 sets (*learl> 
printed circuits, parts lists, alignment data, and help¬ 
ful service liint.s are the facts vou need to be more 
expert in radio servicing There are nine volumes In 
all as illustrated above Each manual is 8^x11 inch¬ 
es, sturdy manual style binding, average manual ha« 
194 pages of diagrams and practical service data (Ne 
coupon l>elow to ordei on lO-day no-nsk trial or see 
the.se manual.s at your jobber 



(.'oinpiieu u> Ml 
N Kell man. radio 
enffifieer. teacher, 
author A service¬ 
man 


Record Changers 

Poat'Wur Manual 

Service expertly all modern 
(I94r»-I948l record changers. 
Includes every po^»ular make 
Just follow simplified factory 
instructions to make needetl 
adjustirients and all repairs 
Hundreds of photographs and 
exploded views Large size 
8H"xn inches. 144 fact-filled 
pages. Available at your radio 
jobber, or .sent post- 
paid, price only I — 


Radio Servicing Course-Book 

Here is your practical radio course ol 22 
easy-io-follow les.sons. Review fundamentals, 
learn new servicing trick.s. 
all about signal tracing, 
oscilloscopes, recording. 
IVA.. te.st equipment, and 
T-V Just like a $100 00 
correspondence course 
Everything in radio serv 
Icing. With self-testing 
questions and index. 
Large size; 8^x11" XACt 
New 1949 Edition I'rice postpaid, only a — 



Supreme Pubneatiom 


Sold by all Leading Radio Jobbers 

NOVEMBER. 1949 


NO RISK TRIAL ORDER COUPON 

m 

o - 

I SUPREME PUBUCATIONS, 3727 W. t3th $t. Chicaio 23. ILL 


Ship ihe following manuaJe on 10-day 
trial under y<»ur guaraiiict <»1 Hati-f.netmn 

□ New 1940 Television Manual $;t.00 

□ 1948 Television Manual 

□ 1947 F.M. and Televiaioi. 

O Post-War Record Chaiigert 

□ Radio Servicing Cours<- book 


;).o« 

2.9« 

i.r>o 

2.50 


• □ 1 am enclosing $ . seno p<i*-tpaid. 

S □ Send COD I am enclosing $ deposit. 


Mott>Often> Needed 
Radio Diagram Manuals 

□ New 1949 Manual. $2.50 


□ 1948 

n >947 

□ 1946 

□ 1942 

□ 1941 

□ 1940 

□ 1939 


PRICED 
AT ONLY 

*2 

EACH 


□ 1926*1936—$2.50 


Name 


; Address; 
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ANTENNAS 



Amphenot Intine Antennal are manufactured under 
Patent No. 2,474,480. 


The best reception of picture and sound on ALL 
TV CHANNELS is directly dependent upon the me¬ 
chanical and electrical construction of the antenna. 

Amphenol has designed the Model 114-005 IN* 
LINE TV ANTENNA after years of study and research 
to meet the strict demands for optimum antenna per¬ 
formance . . . this antenna provides the best in high, 
uniform gain with clear, brilliant reception on all chan¬ 
nels. The Model 114-302 TWO-BAY INLINE TV AN¬ 
TENNA provides added high forward gain for TV sets 
in fringe areas. 

Costly service calls due to antenna maintenance 
problems are eliminated with an Amphenol installa¬ 
tion. The faithful, steady performance of Amphenol 
antennas is the solution for excellent picture reception 
through many years. 


AMERICAN PHENOLIC CORPORATION 


SMPHENQ 


Kcw llevices 


PORTABLE ANTENNA 

American Phenolic Corp., 
Chicago, III. 

Amphenol Telestor antennas ore o 
new version of the familiar toble-top 
V. In this one the tenqths of the ele¬ 
ments Ore not od'ustoble; but there 
ore t.vo dipoles one for the Ioa- and 
onother for the high band. The weighted 
base is equipped with rubber feet. 

VOLTOHMMETER KIT 

Heoth Co., 

Benton Harbor, Mich. 

The new Heothkit Honditester kit 
has o 3-Inch, 400-ita meter. A.c. and 
d.c, voltoge ranges of 0-10-30-300-1.000* 



5,000 volts ore ovoiloble os well os 
resistance ranges of 0-3.000-300.000 
ohms. Two mllliompere ranges ore in* 
eluded. O-IO-lOO, 

TV MASTER SYSTEM 

Transvision, Inc., 

New Rochelle, N. Y. 

A nnoster ontenno svstem which am¬ 
plifies the signals is being offered for 
apartment houses. One ontenng is 
erected for each occupied channel. 
The amplified signols ore mived ond 
piped throughout the house. Each set 
is plugged into on outlet, getting 
moKimum reception on oil channels, 

METAL VIEWING TUBE 

Sylvonia Electric Products, Inc. 

New York, N. Y. 

Si»(teen-inch metal tubes are now 
ovoiloble to distributors. The I6AP4 
hos o 6.3-volt, 600-mo filoment ond 



requires mognetic deflection, focusing, 
and ion trop. High voltage required is 
12,000, focusing onode voltoge 300, 
ond control grid bios —33 to —77 
volts. 


METALLIZED 

CAPACITORS 


Aerovox Corp., 

New Bedtord, Mass. 

Aerolite metollized poper copocitors 
do not contoin metol foil os do con¬ 
ventional units but substitute high- 
purity poper tissue coated with o film 
of metol one millionth of an inch thick 
or less. 

Less space is occupied by the elec¬ 
trodes, ohowing more insulotion and 
better protection ogolnst voltoge 
surges. R.f. impedance is lower thon in 
standard units. The capacitor is essen- 
tiollv self-heoling after high surges or 
mornentorv overloads. 


The new type P&2 is ovo' ® m 
values from .01 +o 2 iit of’d m vo r jt- 
rotlnqs of 200, 400, and 600. Size o' th.^ 
copocitors IS Smoli, the 2-tif unit n.cos 
uring only 23/32 inch diameter m i 
tVa inches long. 

MARKER GENERATOR 

Radio City Products Co., Inc., 
152 West 25th Street 
New York I, N. Y. 

Mode! TV 50 is a variable-fre:^uencv 
signal .generator with four ranges cov 
ering 5 to 250 me. It is used QS o 
marker in conjunction with stondord 



television ond FM sweep generators. 
Calibration accuracy is within 1%. A 
self-contoined crvstol oscillator moy 
be used simultaneously with the v.f.o. 
or by Itself. A phasing control is in¬ 
cluded. An internal mixing circuit is 
arranged so that the output of a sweep 
generator moy be fed to the TV-50 and 
the marker's output leads carry both 
signals. 

TELEVISION LAZY H 

Technical Appliance Corp., 
Sherburne, N. Y. 

The Toco Lozy H television ontenno, 
first introduced in 1940, has been im¬ 
proved. Formerly mode only for the 
iow-frequency channels, the unit now 
hos changed spacing and high-fre¬ 
quency whiskers to give good perform- 
once over all 12 channels. An oddi- 
tionol reflector has been added espe¬ 
cially for the high channels. Construc¬ 
tion is oll-oluminurn except at insulotion 
points. 

ANTENNA ROTATOR 

Crown Controls Co., 

New Bremen, Ohio 

Designed principally for rototing 
television ontennos but useful olso for 
ham and other work, this rototor will 
support 175 pounds. It moy be mounted 



reor the ground or roof with the on¬ 
tenno ond most supported by the ro¬ 
totor, The control unit has o meter 
indicating directions. A three-wov mo¬ 
mentary push Switch rotates the on¬ 
tenno in two directions or lights the 
indicator dial. Costings ore aluminum 
ond the drive unit is weotherproof. 

POCKET 

VOLTOHMMETER 

Electronic Measurements Corp., 
New York. N. Y. 

Model 102 is o pocket tester with o 
3-inch souore meter. Sensitivity Is 
1,000 ohms per volt. Ranges ore: 12, 
120, 600. and 1,200 volts a.c.; 6, 60, 
300. 600, ond 6,000 volts d.c.; 6. 30. and 
l20 mo, ond 1.2 amperes d.c.; 30, 150, 
and 600 mo o.c. Two ohms ranges ore 
also included. 
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World’s fastest automatic chanj^er —in RCA 45 rpin system — 

changes records in 5 seconds. 



Hundreds of thousands are now enjoy¬ 
ing RCA’s thrilling new way of playing 
records . .. they marvel at its wonderful 
tone , . . and the speed with which it 
changes records. 

Prolonged research is behind this achieve¬ 
ment, research which sought —for the first 
time in 70 years of phonograph history —a 
record and automatic player designed for 
each other. 

Revolutionary is its record-changing 
principle, with mechanism inside the 


central spindle post on which records 
are so easily stacked. Result: a simpli¬ 
fied machine, that changes records in 
5 seconds. 

Remarkable, too, are the new records — 
only 6% inches in diameter—yet giving as 
much playing time as conventional 12-inch 
records. Unbreakable, these compact vinyl 
plastic discs use only the distortion-free 
“quality zone”... for unbelievable beauty 
of tone. 

Value of the research behind RCA’s 


45 rpm system—which was started 11 
years ago at RCA Laboratories—is seen 
in the instant acceptance, by the public, 
of this better way of playing records. 
Music lovers may now have both the 45 
rpm system, and the conventional “78.” 
* * * 

Deteiopment of an entirely new record¬ 
playing principle is just one of hundreds of 
ways in which RCA research works for you. 
Leadership in science and engineering adds 
\ aliie beyond price to any product of RCA, 
or RCA Victor. 
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Kflilio-Blectroilic CirciiitK 


71 


FREE 

I With Eoch 
■ 520.00 List 
" Condensers. 

100 Tubes 
Volue Filter 
Cornell-Du 




Ntaiio 

ry. AerovOK, 

Sprogue, Solor. Ten Fast Moving Filters 

RADIO TUBES 



6K6 

I^BA7 

35 

Of] 


6K7G 

1'ZBE6 

35B5 


Iea. 

6K8G 

UF5 

J5C5 

ViJ 

6P5G 

1ZM6 

15W4 



hSA7 

I2J5 

^5Z4 

1C15 

6AL5 

6SG7 

1ZJ7 

35Z5 

1G6 

6A95 

65H7 

12K7 

36 

IL4 

6AT6 

65J7 

13K8 

37 

tR5 

6AU6 

6SL7 

1Z^8 

33 

154 

6B6 

65K7 

1JSA7 

]l^ 


6BA6 

*SW7 

liSF5 

46 

lUi 

6BD6 

6597 

12SF7 

5085 

2A5 

6BE6 

6SR7 

iaSG7 

50Y6 

ibj 

VT-52 

6U6 

1:ZSH7 

51 

354 

6BJ6 

6U7 

IlSJ? 

56 

->U4G 

6C5 

l^V6 

125K7 

57 


6C8 

6^14 

12SN7 

53 

SX4G 

6D6 

6X5 

'2597 

75 

SV3 

6F5 

6Z4 

24A 

77 

5Y4 

6F6 

T.ZA8 

25L6 

73 

5Z]- 

6G6 

»2AT6 

30 

« 

6IlC4 

6H6 

12AU6 

31 

Bi 

6A-C5 

6J5 

11AU7 

32 

491 

6iLG5 

6J6 

maxj 

33 


6AK5 

6J7 

12BA6 

34 


M A 

iP 

6M 

7A7 

12C8 

M |] 


687 

786 

12J5 

AH 

TA. 

6£B 

7Ei 

1297 


60G6G 

7E6 

12SL7 


6G6 

7ET 

12Z3 



4DB 

7f7 

14N7 

0Z4 

1¥5 

6F5 

7GT 

im 

lAl 

IV 

6FS 

7HT 


1A7 

1LH4 

bQ2 

7J7 

32L7 

1C5 

1LN5 

6R7 

7L7 

J5L6 

ICT 

2A3 

iSFS 

7HT 

|A 

IHS 

2B7 

6TT 

797 

14 

1 LA4 

3LF4 

*T8 

JiT 

43 

1LE3 

5V4 

6U7 

7T7 

50L6 

1LN5 

5Z4 

6W7 

7W7 

53 

1H5 

6A8 

6Y6 

TOY 

11723 

1P5 

6AC7 

6Z7 

12A7 

VR1S0 

195 

6AV6 

7A4 

12AT7 

XXL-7A4 


50L6 3525. 

J2SQ7 I2SK7 I2SA7 

5 Tubes 

51-95 


3S4 - IRS - 

55 IT4 4 Tubes 

51-29 


Less Thon 50 Tubes 5c Per Tube E*tra 


Individually Boxed. 

Standard Factory Guarantee 

P. M. Speakers—5 $1,05,4" $1.05, 

b" $1,59. Output Transformers for 50L6 
39c, for 6V6 45c. 

FILTER CONDENSERS 

Very best brands. Fresh stock. 

450 Working Volts 


8—450 V *D. 214 

10^450 V .*fl. J4-C 

TO—450 V with 20-20—25 V . at, 

15_4S0 V ia, 294 

2a—4E0 v . .ea. 

30—450 V ...... .aa. 

30—450 V with 20-20—25 V . do. 

8,8^50 V ... C4I. I9c 

10-10—450 V ... . ea. 434 

20-20—450 V VO. 49* 

150 Working Volts 

15- 15—150 V . . ... . . ■=. 29c 

20-20—150 V . .ra J9c 

20-20-20—150 V tiM. 3 9e 

30-30—150 V ... ro. J9c 

40-20—1 50 V . . . ro. Jl"? 

40-30—1 jO V-30-20—25 V . ea. :9e 

40-40—1 50 V.. .*n. 39c 

40-40—150 V-25-25 V .39^ 

SO-30—150 V .... . .ea. 39c 

50-50—ISO V .......... ..»□• 39t 

60-60—1 50 V . 4-0, Itc 

15_1 ta. 21c 

16— 1 5D ¥ «. a3t 

20—15nv en.. asc 

30—15fl V . . . «]. ttc 

40—150 ¥ .... 2ft 

25 Working Volts 

10—25 V . -n. 16c 

20—25 V .. ...^.. .#-q. 

2 5-25 V ...441. 1 bL 

100—25 V .. . . ..ta, 164 

20-16-16—350 V Sprague type ..... .pq. J9c 
25-25—150 V-200-10 V ..ea. Itc 


Rated Accounts 10 Doys; All Others 20®/© Deposit 
with Order. Bolonce C.O.D. Minimum Order 
55.00, 

PREMIER RADIO TUBE CO. 

ItOI WINNEMAC AVE.. CHICAGO 40, ILL. 

TOtr lube source since 1925 


I REVERSIBLE TV BEAM ANTENNA 

A novel 12-channel TV receiving an¬ 
tenna system, describeU in a recent is- 
>ue of RCA Rcrivfv, is a combination of 
two-element broadside and end-fire ar¬ 
ray.- producing a unidirectional pattern 
which can be reversed at will. Its ele¬ 
ments are cut to one-half wavelenpfth 
near channel 2 to keep the efficiency 
from falling; off at low frequencies. 
Since the high-band channels bear a 

to I frequency ratio to those in the 
low band, a half-wave, low-band dipole 
will constitute three half-waves on the 
high band and the radiation pattern 
will take the form of a four-leaf clover 
rather than the figure-eight of the 
dipole. “Vees,” added to each dipole as 
shown in Fig. 1, have no effect on the 
low band, but change the high-band 
clover-leaf into a figure-eight, thus 
making each dipole bidirectional on all 
channels. 



A diagram of the array is shown in 
Fig. 2. The dipoles of the broadside ar¬ 
ray—mounted above one anotlier—are 
' fed in phase at the center of a balanced 
transmission line. The end-fire elements 
—^in a horizontal plane—are fed in the 
same manner; however, one half of the 
line is transposed to provide out-of¬ 
phase feed. 

A and B are feed points for the 
broadside and end-fire arrays, resiiec- 
tively. These points are connecttnl to 
opposite corners of a bridge consisting 
of four one-quarter wavelength lines, 
one of which is transposed as shown. 
A 150-ohni resi.<tor and .‘100-ohni trans- 



/^HARD-TO-GET PARTS>^ 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

IDEAL FOR CXPERIMENTERS-101 USEE 

SLUrtiiiy euiiAtructed io iirrciAlon 
siatidtii^s. self-r(t.'«rtlilt; st)ii<l#ct 

pole A.C. iiHluction motor ih»w- 
orfijl fnouuli for a ttumloT of um*"*. 
Some of are; Automatic Tim¬ 

ing Devices, Current Interrupters. 
Electric Fails, Elertnc 
Winitow Displays. Photocell Control 
Devices. Electric Vibrators, Small 
Grinders. BuHers and Polishers. 
Miniature Pumps. Mechanical Mod¬ 
els, Sirens, and other api>lic»tlon)» 
Consumes about IS watts of 
power atuJ has a apeeil of ll.DUU 
r.p m. When geared down, this 
sturdy unit wfll constantly oper* 
ate an 18*inch turntable loaded 
with 200 lbs. dead weight—THAT'S POWER? 

Dimenaloiia rt- hiRh hv 2* whl*. 
has 4 eoiivenlent mounting studs; lonu 

hv .3/lrt* diameter, and runa ‘n ; 

retainliiU iiearings. Designed for 110-20 voUa, 50-00 
rvrU-s. A.C. mily. Shp. Wt. 2 Iba. 

ITEM NO. 147 Cl OC 

TOUR PRICE. ^ I 



I 


ULTRA MAGNET 


LIFTS MORE THAN 20 TIMES 
ITS OWN WCIOHT 
LITTLE GIANT MAGNET 


Lifts S Iba. easily. Weighs 4 o». 
Made of ALNICO new high-magnetic 
steel. Comt>lete with keeper. World's 
most powerful magnet ever made. 
The ex|>erlmenter and hobbyist will 
find hundreds of excellent uses for 
this high i{uallly permanent magnet. 
Meaxiires IV* x I Vi'. Ship. Wt. 
a/4 Iba. 

ITEM NO. 1S9 

YOUR PRICE. 



GENUINE MICROPHONE TRANSMITTERS 



Itc-gular telephone trana. 
miltera taken from a large 
telephone supply company’s 
overstock. Work perfectly 
on 2 dry ceils. Can be 
used on p.A. syatems. call 
syateina. Inter-cornmunlca* 
tlulls sets, short-line tele- 
phone circulla. house-to- 
house or farm-to-fsrm 
’phone lines, also to talk 
through your own radio or 
as concealed dictaphone 
pick-up. Useful replace¬ 
ments on balteiy-operated 
rural telephone lines. 
THESE ARE genuine 
_ ^ TitANSMITTERS, -MADE BV 

Kellogg, western electric and stromhkrc. 

CARLSON, excellent in appearance and operation. A 
remarkable value and one seldom offered In these 
lifnr*x. .Ship. Wt. 1 ib. 

ITEM NO. ISO Cl OC 

TOUR PRICE. )I«T9 


WATTHOUR METER 



t'liinpletelv overhauled and 
readv fur immediate service. 
De8igii<><i fur regular 100-1 Io 
volt. 00 cycle 2-wlre A.C. 
circuit. Simple to Install: 
2 wires from the line and 
2 wires to the load. Sturd¬ 
ily constructed in heaw 
metal case. Hi 2" high, ni/4' 
wide. 5" deep. Weattnghouse. 
G. E. Knrt Wavne. .S.tngamo 
or other .ivailable make. Shp. 
Wt. 14 lbs. 

ITEM NO. 33 e A OC 

YOUR PRICE ... . 


AMAZING BLACK LIGHT! I 

Powerful 250-Watt Ultra-Violet Source 

The Ixst and most practical 
souix'e of ultra-violet light for 
general experimental and enter¬ 
tainment u-.e. Makes all fluores. 
cent Biihstances hrilllantly luml. 
neacert. No transformer* of any 
kind needed. Fits any standard 
lamp socket. Brings out beau¬ 
tiful upalPseent hitea in various 
tvpes of materials. Swell for 
amateur parties, play*, etc.; to 
obtain unique lighting effects- 
■ulb oniv. .Hhp. Wt. 2 Ihs. 
item NO. 87 
your price . . 



$ 1.95 


WESTERN ELECTRIC BREAST MIKE 

This la a hne light-weight air¬ 
craft carbon microphone. It wetghs 
onlv I lb. . . 

Mike comes with breastplate 
mounting and baa 2-way swivel¬ 
ing adjustment so that It can he 
adjusted to any desired position. 

There are 2 woven straps; one goes 
anmnd neck, the other around 
chest. Straps can be snapped 01* 
and off quickly by an ingenious 
arrangement. 

This excellent mike can be 
adapted for home broadcasting or 
private communication systems, liy 
dismounting breastplate, it can he 
used as desk mike. 

Gomes comnlete with 6.foot Cord 
and hard rubber plug. Flnlxhed in ahcmrilized plate, 
non-ru'-tatile. .Shipping weight. 2 lbs. 

ITEM NO. 152 

YOUR PRICE. 



$1.00 


HUDSON SPECIALTIES CO. 

40 west Broadway- Dept. RE-11-49. New Yerk 7. N.Y. 

1 have circled below the number of the item;- I'm 
urctertiig. Mv full remittance of $.<in¬ 

clude shipping rh.irgeti Is enchn-e.) (NO C-O.O. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 

OR my deposit of 8 . la enciose-l i2uc% 

required), .ship order C.O.D. for balan-e. NO C.O.O. 
ORDERS FOR LESS THAN SS.OO. 81 SURE TO IN¬ 
CLUDE SHIPPING CHARGES. 

Circle Item No. wanted; 

147 ISB 180 87 1S3 33 

Name. 


Please Print Clearly 

Cltv.State. 
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ANOTHER SCORE IN THE 


battle of the inches 


It takes many costly buildings to 
house your telephone system. Every 
inch saved helps keep dowm the cost 
of telephone service. So at Bell Tele¬ 
phone Laboratories engineers work 
constantly to squeeze ihe size out 
of telephone equipment. 

In the picture a new voice fre¬ 
quency amplifier is being slipped 
into position. Featuring a Western 
Electric miniature vacuum tube. 


tiny permalloy transformers, and 
special assembly techniques, it is 
scarcely larger than a single vacuum 
tube used to l)e. Yet it is able to 
boost a voice by 35 decibels. 
Mounted in a bay only two feet 
wide and 11^/^ feet high, 600 of the 
new amplifiers do work which once 
required a room full of equipment. 

This kind of size reduction 
throughout the System means that 


more parts can be housed in a given 
space. Telephone buildings and 
other installations keep on giving 
more service for their size — and 
keep down costs. . 

The new amplifiers, which will 
soon be used by the thousands 
throughout the Bell System to keep 
telephone voices up to strength, are 
but one example of this important 
phase of Laboratories’ work. 



BELL TELEPHONE LABORATORIES exploring and inventing, devising 

AND PERFECTING. FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 





Kn<lio-KlcctroMic Circuits 


70 


Your sesT buy is 

TV TEST EQUIPMENT by 



Originally desiKiHMi l»y AUMurdo Silvrr , . . <i<‘vi'I<»|M‘d jy 

aiui <‘oiistaiilly iiuirrovod h\ MrMurd<> Silver's stall' fiiKineers. 

iManufavtiinMl of tlu* highest <iuality, ti-stiMi minpoiionls by tin* trained 
elevtrunic lerhiiivians in MvMurdo Silver's modern factory, ('4nnpaet! 
Low-priced! You can't heat the vaUic that is huilt into every McMurdo 
Silver Laboratmy I'alihcr Te^t Instrument! 



Mode! 900-A “Vomax * 


The new ' VOMAX n>oke$ TV. Fm, ond AM nieoiurernenfi oc« 
Curofely, at highest meter re&i&tonce. Giant meter, non breakobie 
gloss; 45 ronges. new single probe tor o.c., d.c., o.t , r f , volts, 
ohms, db. and cunent nteosurements. "VOmAX measures TV 
power supply potentials up to 30 Kilovolts when used with the 
Htgh Voltage Adaptor Probe. A world beoter ot only $68 50 net. 


Model 918 Multiplier Probe 

Built for long life ond hord usoge, eoch probe 
has been thoroughly tested: ossuring safety of 
operotion on voltages up to 30,000 volts d c 
Plug »n tips ntake it readily ottoched to your 
VOMAX VTVM, Model 900 or 900A. Oi’i v«/hich 
rlirecf meter reodings can now be made from 
1 10 vOlt to 30,000 volts d.c. Only $9.95 net. 


Model 915 Tubeless 
Grid Dip Adapter 

Checks oscillators, on 
lenna systenss, trans¬ 
mitters, trap circuits, 
v/ithout mechonicol 
coupling. Deterntines 
value of oil coils and condensers Requires no 
power supply or tubes; connects to any signal 
generator. Three calibroted plug-in coils cover 
100 kc. to 300 me. Equipped with phone |Ock for 
easy idenllhcotion of oscillator frequencies. 

Model 915 is only $34.95 net, Includi.ng coils. 


Model 906 
FM-AM 

Signal Generator 

Choice of the big 
engineering labora¬ 
tories plus thousoi^ds 
of service technicians, 

906 stands Out as maximum value. 90 kc thru 
210 me. in 8 ranges, 1 occuraCy. less thcni • 2 
niicrovolt, including stroys to Over 1 vOlt v t v m - 
metered output, multiple shielding, adjustable 0 
to 100 amplitude modulation, adjustable 0 to 
1000 kc. FM sweep. Price only $116.50 net. 




Model 905-A 
“SPARX” 

Combining signol - 
tracer ond uni* 
verso I test speok- 
er,f05-A is omaz- 
ingly sensitive yet free of usuol trocer hum. 
Vacuum-tube prod with r.f. • o.f. switching; high» 
goin high-fidelity ompllfier, 6 PM speoker; 
18 -watt Output transformer gives wide choice 
of impedonces. Two essential instruments In one, 
905-A Is o voiuc for exceedntg $44.50 net 


Model 911 
TV FM Sweep 
Generator 

Here Is on oll-in- 
orte TV service 
center. Continu¬ 
ous ronge of 2 
tnru 226 me. Output frOni 0-^2 volt 1 and 
5 n>c. precision crystal markers insure pm pomt 
su-tting of TV i f. band width, ond trop circuits 
Phosed 60 Cycle sine ond 120 cycle sow-tooth 
voltoges for direct scope control. Sweep from 
0-10 me. An outstanding buy ot only $78.50 net. 




SEND COUPON TODAY 


McMURDO SILVER CO., Inc. Dote.1949 

1249 Moin Street Hartford 3, Conn. 

Pleose send me ~ and bUl through my jobber — ihe inslruments I have checked below; 

906 FM-AM Signal Generator a $116.50 
905-A "SPARX" a $44.50 
911 TV FM Sweep Generator g $78.50 
Senef Free coto/og of 
Loborofory Co/iber Test instruments 


□ 900-A "VOMAX" d $68.50 

Q 918 Multiplier Probe a $9.95 

(~~1 915 Tubeless Grid Dip Adopter a $34.95 

MY JOBBER IS:- 


Name. 


Name 


City. 


City 


Address. . 


Address. 




niii^sion line are connected to the re- 
niainiiiK corners of the network- This 
network is called a dijAexer, 

Assuming that an incoming signal 
approaches the array from the front 
fsee Fig. 1)^ two main signals will ar¬ 
rive at .A and B 90 degrees out of phase 
hecaiise of the spacing between elements 
and the transposition in one of the 
feed lines. Since transmi.^sion line R-D 
is one-<juarter wavelength longer than 
-A-C. the signals will arrive at the di- 
ple.xer in phase. The in-phase voltages 
at C and D will buck each other at K 
because of the transposition in one leg 
of the bridge. Therefore, E is at zero 
potential, and the resi-'^tor will not ab¬ 
sorb power. The main waves arrive at 
F in phase and pass through to the 
receiver. 

When a .signal arrive^ from behind 
the array, main waves arrive at C and 
D out of phase. This out-of-phase re¬ 
lationship is maintained at F, and no 
signal goes to the receiv^^*!*; instead, it 
’ is absorbed by the resistor, the signals 
being in phase at this point, 
i If there is a mismatch between the 
I receiver an<l the transmission line, the 
signal will be reflected back toward the 
antenna where some of its energy \> 
radiated and the remainder reflected 
back down the line toward the receiver. 
In this case, reflected signals are caii- 
ccllecl in the same manner as signals 
from the back of the antenna. 

The directivity of the beam can be 
reversed by connecting a d.p.d.t. trans¬ 
position switch in one of the transmis¬ 
sion lines. The diplexer can be mounted 
I on spreaders for positioning behind the 
TV receiver. 

HI-FI CRYSTAL TUNER 

Designed for high-quality local broatl- 
cast reception, the new Miller bandpass 
t.r.f. tuner kit should make a hit with 
crystal receiver fans and high-fidelity 
; audio enthusiasts. The double-tune<i 
I bandi)a.ss circuit uses negative mutual 
coupling to jirovide adequate selectivity 
for separating most local .stations. 
Bandwidth is approximately 25 kc at 
, 2-db points when measured at 900 kc. 


i0-36$u.il PER |N34/ir.43 



The 1\:54 or 1N48 crystal diode de¬ 
tector devjdops between .05 and 0.5 volt 
on stations within a 20-25-mile radius 
when used with a good outsi<le antenna 
75 to 100 feet long. Ll and L2 are 
.Miller 242-A antenna coils, and DT is 
a type KI.-55 negative mutual coupling 
coil, 

.Available in kit form, this tuner is 
the ba.-is of a high-fidelity AM receiver 
when coupled to a hi-fi audio system. 

.A volume control can be connected 
I as shown by the broken lines. If this 
I control is inclu<led, the connection be¬ 
tween points X must be removed. 
iCotithiued on page 79) 
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FM-AM HALLICRAFTERS CHASSIS MODEL S-59 ^32.95 



HALLICRAFTER’S S-56 $59.95 

$110.00 VALUE 11-TUBE FM-AM CHASSIS 
^AUTOMATIC FREQUENCY CONTROL ON F.M. 


R.r, STAGE ON r.L 

I Model S-S6 Hallicrelters, hlKh 1 1 tube AM/FM r«il)o receiver 

chasHltt fur the l>ruadc«»t iMtnd and FM H8 tu 108 meRacyclea. Auto¬ 
matic frenuvncv control on FM holds the station In tune. Phono con¬ 
nection on rear of chaasls. Full ranRe tone control with base boost. 
pUKh pull 8K(t tul>es in audio syatem. Frequency reaiHinse essential I v 
Hat from lii) to 140i>u cps. Wide vision at'curately caUhrated slide 
rule dial, with pre.seH*cilon on broadcast liand. Outbiit transformer 
matches SOU ohm line. 4 Antenna terminals; two for A.VI and two ft>r 
FM. This Is the Anest tys>e home radio that we know of todav. 

Better Ret your order in early. PeslRned to be used h> conimf-rclal 
radios sAlllnR ta the 8400.00 to $600.OO class. The reRular dealer’s net on this chassis Is 
$100,00. However, e lucky purchase eneblea us to offer these hrand new. factory cintttneil 
8-S6 Halllcraftera chassis complete with tubes and operation InKtrurlinns. at unlv SS9.9S 
less speaker. .Sneaker matchine transformer, .’SOO ohms to ^oire coil S2.So extra. rha<.sls sise 
18% X 10 X Weifflit 2S lbs. ^mblnatlon offer—$• 50 Hnilicrafters chassis, speaker match- 

InR transformer and our model CB*13X 12 Inch coaxial P.M. sjH-aker. all for only ST>.95, 



HALLICRAFTER S S-59 $32.95 

8-TUBE FM-AM CHASSIS 
PUSH-PULL AUDIO—AC CONSTRUCTION 


DETROLA-COILS, GANG-CHASSIS AND DIAL $2.95 



Genuine Dctrola Chassis ban with 0 octal sock¬ 
ets. Heavy Riass slide rule dial. 3 GanR TunliiR 
condenser. All RF and IK coils and hand switch 
for standard broadcast and forelRii short wave. 
Buy these partn for less than the coll value 
alone. These parts all ftt the chassis pmiierly. 
Onlv material pictured ami listed above Is 
offered. It Is not a complete kit. You Bupply 
\’our own tubes, speaker, resistors, rondensera. 
etc. .Stock No. DET-l. ShlPPliiR WeiRht 9 lliS. 
Net Sa.9S. 


Model 5-59 Hallicrafters, hiRh Adcllty, 8 tube custom 
receiver chassis, for FM/AM reception. Si*e 12i/*i x 
7L^ X 9”. An excellenily enRinaered chassis, enuaf to 
— thosa used in S300.0U commercial sets. Wide ranRc 

8*TUBE FMrAM audio. 00 to 14.000 cpS.. tor.9 control, nhono Input 

MODEL 5-59. 532.95 fack on chassis. Itecelves broadcast. .'>40 to 1700 Kc. 

and FM 88 to 108 mr. Accurately callhraled slide rule dial. Any Rood PM speaker 
will work on this set. Outiiut transformer matches 8 ohm voice coll. Priceil complete 
with tubes, but less sneaker. WeiRht 16 lbs. S-.59 chassis and lubes. Net Price 532.95. 
6x9* 4.04 o*. PM speaker lO.K. for console cabinet below) S2.9S. extra. S-.tO 
custom chassis and tubes, with our reRUlar $12.95. CR-13X Coakial 12” PM speaker, 
all for 542.95. 


CONSOLE CABINET FOR S-59 $19.95 

Beautiful blond console cabinet. S>se 17 x 21 x 33” hlRh. This cabinet 
was intended for use on a nationally known $129.00 radio-phono com. 
b I nation. The lower half of the cabinet is divided for albums. The UPPCr 
half has a hlnRed ltd. which covers the radio and chanRcr. Radio jianel 
Is 8 X 15” and mav l>e ordered readv cut for Halllcrsfters 8-59 or 
with a blank nanel for installI hr your own chassis. Chantser panel Is 
blank, will hold a chnneer ub to I 2 x 15”. Cabinet will hold a O* or a 
6x9” speaker. ShIPPinR wt. 40 lbs. Slock No. JB-4 blond cabinet, 
leady cut for the S-59 Hallicrafters (will not hold S-56) ....519.95 

_9'"—AInleo V PM speaker.52.95 .extra 

.sti^k No. JD-.5X same but blank radio panel......519-95 

Stock No. H-IOUO cabinet lust as we boURlit them, lou re-dO the radio and chanRer 
area to sutt your own neetf. ChanRer area is now 15 x 15- and radio area 5 x 15 x 
I 1 Stock No. B-IUOU. ShlnPlne welghi 4tt Ihs.514.95 




6 TUBE , 
AC DC KIT I 

$ 9.95 


• Tube 5uperhet, 9roadcast AC.OC Kit, 

usiiiR full size tubeii. Housed In a Farns¬ 
worth plastic cabinet. w>th slide rule dial. 
K.F. staRe, 2 RaiiR condenser, loop antenna 
and 5” speaker. This makes a farttiry like 
radio. The cadmium ci'assis is reailv imnched 
and sockets are insuuled. This tyi>e of kit 
usually sella for at least $15.00. All parts 
furnished. IndudinR tubes: 12KH. 2-t2SK7. 
12SR7, 3.51,6 and 3.5^5, Cnmideie with 
diaRrams and photos. Kit Model FS-6. Wt. 
8 lbs. .59.95 



3.WAY— 
PICK ME UP 
PORTABLE 
RADIO 
ONLY 

$ 12.95 

Sensational New 3.Way Portable Kadio Kit, 
4 tubes plus rectifier. Housed in an all 
aluminum, leatherette covered case made 
by Farnsworth. ih»i> up lid with loop antenna 
built-in. Slse 5x9x6”. Build youraelf 
a professional looklnc radio with this kit. 
JSvery piece fumishod IncludlnR tubes; lR5. 
1T4. 1S5. and 3V4. as well as easy to fob 
low diaRram and photo. Receives liro.idrast 
540 to 165(1 KC. This set will make a full 
two RaiiR Buperhel, that looks like a $40.00 
radbi. We Hhonid ask $17.0« for, till; kit. 
However. line production makes this $12,95 
irlee possible. Slock No. FP-4X. complete 
,;lt less batieries. ShipptnR weiRht 9 lbs. 
Net price 512.95. Kit of batteries. 67iia 
vnit and ■•4‘V 52.25 extra. 


SI 



Olympic 
FM-AM 
Chossis 
and 12'' 

Speaker 
$47.95 

Olympic Model 9-925 10 Tit!’*', 

Chassis. Ijitest 1949 M'kIcI wUh 10 tubes, 
push pull 6K*V audio baa** boost lone control. 
12 Inch Dynamic Siwaker. finest heavv 
c.mstVilctlon %uperhet with A.V C. fml pre- 
select ion on both FM and AM-^celvpa 550 
to 1700 KC and FM 8H to 108 M.C. This 
set was ilcslKned fnr fr'nKf. re¬ 

ception. Chassis size ' 2W J<»nR. 6i^a 
hiRb. 12” front to bark. Priced complete 
with tulH«s. 3. 6BA6. 6BK6. 6AL5. and 2. 
6SQ7. 26K6. 5Y3. and 12 Inch speaker. 
This Chassis is the same aa used in 
Olympic’s hiRhest prices phono 
tions. and worth twice oor Pflces. ShippinR 
weiRht 30 lbs. Olvmpic Model 9-925 custom 
cha/tsiy ix-adv to plav. net.5«7.95 



12 WATT KIT 20 WATT KIT 
TM-12 S10.?5 TM.20 $15.95 

Kit Model TM.ia. 13 Watt Amplifier kit. 
Ideal for a hiRh quality recort player m a 
P.A. System or record InR amplifier. Matched 
component parts ready punched chassis. One 
control fades from phono to mike. Input 
compensation fnr C.E. Variable Reluctance 
pick up. Output matches 8 ohm Voice Colt, 
too Mill Power Transformer. Complete with 
tuliea. diaRram and photos 2-6V6. 2—I2AX7. 
and rectifier. Variable lone control. Model 
TM-12. WeiRht 10 lbs. Net 510.95. Crystal 
utllltv mike and desk stand $4.95 extra. 
Model TM-12WT amplifier Is TM-12 kit 
wired ready to operate net $14.9$. 

Kit Model TM-20. A hiRh quality 20 Watt 
Audio Amplifier with 135 Mill Power Trans¬ 
former and push pull 61.6's. Inputs for mike 
or phono pickun. Compensation for O.t. 
V’ariable Reluctance Pick up. Tone and fader 
controls. Has heavy duty universal output 
transformer to match one or two speakers. 
Readv punched chassis. Price includes tubes, 
dlaRT.'im and photos. 2-61.6 2-7N7. 7Z4 


12 INCH "COAXIAL" P. M. SPEAKER 12^ 


• REGULAR $32.50 LIST 

• RESPONSE 40-17000 C.P.S. 

• MOLDED ONE PIECE CONE 

• AVAILABLE IN 12 AND 15" SIZES 


Newiv deslRned hy one of America's finest speaker 
builders. Made for FM and AM hlRh fidelltv radio and 
record players. This speaker Is ipcorixirated in radios of 
the 500 dollar bracket. It has an especiallv deslRned 12” 
6.8 ox. Alnico V MaRnet I’M for the low ranRe Woofer 
and a coaxially built In 3" Alnico V tweeter for the 
extendf*d hlRh ranRe. The hlRh |>as8 filter Is concealed 
under the i>ut cover. Just hook to any 8 Ohm output 
transformer. Will work In place of any home radio 
si>eaker as most speakers have an 8 Ohm Voice Coil, 4>iiiv 
2 wires to connect. Will handle 18 Watts peak. Wide 
raiiRo response 40 to 17.000 Cycles. This 8|>caker should 
sell for $35.00. Whv iHiy any ordinary speaker when we 
offer a 1 2” Coaxial PM for only $12.95. ShlppinR welRlu 
8 lbs. Model CII-13X, $12.9$. Two for. . . : . . .524!95 



12" Coaxial Model 
CR-13X $12.95 
15" Coaxial Model 
5-15X $24.95 


15 INCH “KING COAXIAL” SPEAKER ^24^ 

WORLD'S BEST 15' COAXIAL VALUE 

The King A 21.5 oz. 15 Inch Atnico V PM speaker with a built-in hiRh fre<tuencv 

tweeter. Will respond to from 40 to 17.000 cyrUs. This is a ruRReiily iHtllt speaker w-iih 
u curvelenler one piece molded cone. Built-in hiRh pass filler. Just hook to auv 8 Ohm 
output, [iullt by the maker of uur ever iMipuliir 12 inch coax model C'R-I3X. This sneaker 
has a retail list of over $60.00. We offer you our 5-15X 15 Inch coax for only 524.95. 
ShlppinR weiRht 16 Iba. 

OUTPUT 
TRANSFORMER 
We furnish you with o diagram to 
Build a Hi-Fi 6L4 Amplifier 


HIGH FIDELITY 


$095 





6600 OHMS PLATE TO PLATE 

Why pay $20.00 or $30.oo for an output? Supreme c)uality and hlxh 
fidelity output transformer. DeslRiied to match push-pull plates 
(2 —i;L 6. 2—6V6. or 2—OAQ.'ii class AB. to 4-8-1.5-250 and 5o0 ohms; 
with lo’"- fcvilback wIniltnR. Housed In a compound filled case: 3tk>‘4VixS-. Actual net 
w'eiRht. 0 lbs. If yiMi want the liest uuality from your audio system, onler this transformer. 
Response essentially fiat from 20 to 20.000 cycles. We have tried several hlRh fidelity out- 
))Uts In our lah and find this to be the liest value. Kven thouRh your amplifier only Puts 
out 10 or 15 watts, this 34 watt Jol> is what you shotild have. CunnecttiiR iiistructlona are 
furnished. Stock No. A-403. shippinR weiRht 8 lbs. Net price.56.95 


RE6ULAR $35.00 Ll$T 




“JUKE BOX” 15 INCH $0^ 

P.M. SPEAKER SALE PRICE ^ 

HAS NEW MOLDED CONE 

A carload purchase, from a number one builder of fine PM 
speakers, enables us to offer this rcRUlar $35.00 list l5- speaker 
for only $9.95. New one piece molded cone, with 8 ohm voice 
coil. 12 uz. Alnico V maRnet, will take 18 watts averaRe audio 
and 25 watts peak. If you want a speaker to woof out the low 
notes, buy this model. This is withoul a doubt the most speaker 
for the money that i" availatde todav. Include poaUR* for 11 
lbs. Stork No. IS.KR. Net Price 59.95. 

KINGJUKE 50-WATT 15-INCH P.M. SPEAKER SCOOP PR|CF$U.95 

Model 1S-L$—The KING of all juke box speakers. Frequency response as low as 30 



iiput 
1 1/h* 
O. Ini 


f le< _ 
-LS. 



CAPEHART 
TWO POST 
RECORD 
CHANGER $6.95 

Reiltiire Adjustment 
Capehart Changer Scoop. L’sed on famous. 
hiRh priced comhlnatlnns. These chanRers 
have lH*en irvm«ived fP»m sets: to l>e re¬ 
placed with tw'in speiKl changers. Require 
Minor Adjustments. These have Capehart 
Irue-tlmbre variable resistance cartrldRea. 
Reutiires same Rain as the G.E. VR car- 
tridRe. Connect tiiR instructions furnished. 
Base size 141/4x141/4”. WeiRht 23 lbs. 
Stock Nn. N’K.3. 56.95 ea. 

Extra tone arm, with MI.P-1 Crx’stal car* 
trIdRe and Permanent needle. $1.00, extra. 
Extra tone arm. with g.E. RPX-OIO varU 
able reluctance cartrldRe. 52.95. extra. 



MINIATURE 
BROADCAST 
STATION 
KIT $6.95 


KU Model DR-fiX. Build your own miniature 
I 10 Volt AC-DC 4 Tube Broadcast Radio 
Station (800 to 1500 K.C.I. Broadcast from 
Crystal Mike or phono record. iWamlnR: this 
transmitter must be used w)tii onlv a short 
aerial, otherwise you will broadcast two or 
three miles). Complete kU with tulies. dla- 
RTSm and *>neratlnR Instructions. WeiRht 4 
lbs. Model DK-nX. Net .56.95. 


Crystal Mike Sc Desk Sland 54.95 extra. 


TELEVISION PARTS 



Sarkes Tarxian 
13 CHANNEL 
T.V. TUNER 
ONLY $9.95 


Sarkes.Tarzian. 13, channel tuner for Tele¬ 
vision receiver. This 3 tube front end Is 
all wired. InctudinR tube snckeis. The same TV 
front end as used by several nationally known 
manufacturers. Built In antenna trimmer. 
Offered with Printed schematic diaRram. 
priced complete with 3 tubes: 604 osc.. 
6AG5 mixer and 6UHe KF amplifier. Thia 
unit is worth twice our price. All wired, 
output Is to be fed Into your video channel. 
It can bo mounted and used wilh the Fsrns. 
worth Ovz-BO Chassis. adTertlsed below. 
WeiRht 2 ibs. Stock No. SK-T3. Net Prtce. 
Sarkes-Tsrzian. 13 channel tuner with 3 
tnlies .59.95 


G.I. T.V. FRONT END SCOOP $L9S 

Q I 13 Channel T.V. front end. Requires 
tulies 6C4 and 2—6AGS. These tuners are 
In damaRi^ condition, but are Ideal for the 
experimenter and for buildInR TV boosters. 
Also for schools as class room aids for traln- 
InR. Stock No. MA-1.7XT weiRht 4 lbs. net 
51.95: Kit of .7 tubes 99c extra- 



T. V. SCOOP $5.95 

Farnaworth Televlalon 
Chassis Model GVZ60 par. 
tially built up Chassis Size 
12x17. Has 16 Tul>e sock¬ 
ets and over 150 small 
pans tKesistur and Ceramic Condensera) no 
colls or TraiiMfonners or tunliiR untl. Sweep 
and sync, circuits are all partially wired up. 
This T-V. Chassis Is ideal for the student 
and experimenter. Lcarn T-V. hy buildtiiR 
your own set usipR this chassis to start 
from. Furnished with a 1948 rcRular $.3.00 
Supreme inibllcatlons Television Manual, 
which haa a complete schematic of this 
chassis as well as 0 paRes of service in¬ 
formation. 

If you want to play with Television here 
la a chance to eet started. 

Farnsworth GvZOO partially built up Chassis 
48 SuPn*mc T.V. Manual all for 55.95. 

' Ihs. GVZ60 Chassta 


TELEVISION POWER TRANS. 


$ 2.95 


JHKi 

OVZ-60 Power Transformer. 

C-94230Z. A 13.5 ma. tapped 
t 110 volt primary. Supplies 

L J plate voltaxe and filament 

^for part of Farnsworth T. V. 

chassis. ,375 volts D.C. 6.3 
and 5 volt filament. Adjustable voltaRe. 
Size. 314 X 3:14 X 5V4”. hlRh. ShippHiR 
weiRht, 7 Ihs. scoop price, GVZ-60 T, V. 
Power Transformer. ..$2.95 

JEFFERSON T.V. PWR. TRAN 

T,V. Power Transformer, similar to R.C.A. 
290 ma. 110 volts, «C cycle. 760 volU 
D.^. filaments .5 volts st 3 amps.. 5 volts 
St 3 amPs and 6.3 volts ai 8 amps. Trans, 
size 334 X 4 l/ 5 i X 51 / 4 *. ShIppliiR weiRht. 
12 Ihs. Stork No. MB-4F. Net or)re. .5^-95 


Television Vertical Deflection Output Trans- 
f<^mcr. ShlppliiR weiRht 2 Ibs. Stuck No. 

VD-5000. Net price.51.95 

Television Focus Coil. Top qualitv for lO or 
12" tubes, Slmllsr to R.C.A. No. 202DI. 
Net price 52.49 

Korizonui Oscillator Transformer. Stock No. 
H-MA. Net price.99c 


RCA Type 2ilT3 Horizontal Deflection Out¬ 
put and HiRh VoltaRe Transformer. Sale 
price rcRular $5.70. Net 54.69. 

RCA 20.3D3 Permanent MaRnet Ion Tran. 
Bale Price 99c. 

RCA 201D1-20103 Deflection Yoke. Sale 
Price reRUlar $4.50. Net 53.49. 
lonP4 picture Tube. Manufacturer saya 
these tubes are Ruarantecd perfect except 
not quite up to their rlRld specifications. 
Net 519.95. 

Genuine Dumont 13QP4 Picture Tube. All In 
orIRinal factory cartons. Sale Price 527.95. 


TELEVISION COURSE $3.00 

Sam’s Television Course book. 2I6 paRes. 
T.V. explained to vou In everydav lanRua ’e. 
We think It’s the finest value today. 

Net.$3 60 

Ward TVN.9 Television antenna- Stacked 
hiRh and low band folded dipoles, with re- 
fle<3ors and mast. ReRular $15.00 net. 
McGee’s sale price.56.49 


McGEE RADIO COMPANY • 


Prices F.O.B. K.C. Send 2SO/4 deposit 
with order. $al. sent C.O.D. With Parcel 
Post Ordera include Postage. 


WRITE FOR BARGAIN FLYER. 

1424 Grand Ave., Kansas City, Missouri 


NOVEMBER. 1949 
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ONLY ONE NIAGARA 

fOK 6HtA1 SADIO ¥AlttSS 


SUPER SURPLUS SPECIALS 


Model 221K VTVM 

KIT 




Complete—Nothing Else To Buy 
A Must For TV Servicing 

• ,10 10,<J«I0 \oll> 

• lo l"ii tik'joliii 'll ■ rarim-. 

H X I l( 1 > K X iOMO. U X lO.'KiO. U X I 

riliUOhli. 

• I *1^ linfn iiufiUii jn ti> tiliis !'• 

• IM‘ It j . ^limiis. ' jnt oo 

ii! r-iriui 

• \< Input ill.,. I’ 



it 
♦ 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 


NIAGARA'S 
GOLD-PLATED 
SPECIAL! 

All , '.r.i-Miuh freij. Cw'.v 
i’l ilfil l avitv Ui soii.ilti 
«ltli a raiicr of 
Ml'*.! Kully iviml, liicli'' 
in; two !♦•'<•*« iii-uui MJlir 
M«--IKiii*u 1 l»y !!;• .lilt., for 
...<«■ is a piiritllili' liiOli 
lap il tf*t oscillai' r\N 

iu*; rsi;i» \.'< a .mmhi 

i;ii.Ariiis. huitii.v I ,ia« 

hOM><- i I'lUi pPii'Ill III p'lWPI 

It 1 ilfsiraM. ii.riaitU I IU' Trati 
u<*-. I’omplrii' uliii ttnilni: wnr 
aiiP-nna. tul -irruil diagram on m 
vvrinkle f1tii.lit*«l rai■ miMsiir*** . 
Thf !{»tt »t ' 

Cit. No. N-257. 

SPECIAL . 



REINER New Super 

TYPE "r 

HIGH VOLTAGE 
MULTIPLIER LEADS 


.'^ICN.AI, i'.\ 
l llKC viioiigh IP 
stipi>l> , inakli. 
iiiiilli'r ftir llai 

■P. lu' ■ 'Vlii 
iili' <i»Vfl l'l;i:'k 




S 395 


il II VM. l.taiU iiiill/.i flic ItiMcn ranee f-r: 
iiP'ti'f sfali', \li<«iliili'|v ^a^^■ fur II. ‘ iiica^ 
A\ .!!..M. ftti all VrVM & M : ; lU iit. 

\l.-;i.iir.'.i hieli voltaKf Iti TV. I'.M X Ra 

Pfi ifv i Kii.i' ai-l rii .Ti.l \ TYM whet. 

. li! itiiT. Cot, No. N 261. 

VOtJR ril.<T. 


si2)i 


★ -A **'*"*"*"*-'*"*"*'***-*'«-*"*"*''*"*'^*iA-# 


l.ar;;*' 4liiiiMf iiHiti 
x\ ill uiItiIiiiiiih frlrr' 


1 ' nit->nifiMi' on ill 
vt J < iiricy 

10 Ibfl. 

EICO mo(»i*l 22IK VTVM kit SO 09$ 

v’.'mr i-i.M ^ V 

EICO motlel 221 VTVM. \r{ii*il and Icsfcrl c i 
4if,r \ iiO 

Voiir I'lisi . 


34995 



T-17 MIKE 


I . M I’rit f I'ivt-rl stieliil.v u*«*«l 
iiaranlcfil jn-rfci-i .:.’l i li-an Siiikili' 
nuritiii rjirlinii lianihii|ke l.ivrlti. fill 
■ •I,- 'JOii ‘ l*ii><i-in*!alk i: 
S-ff. ruliliii ,rii vriTh |•L■»i< pine 

If farhcri. 

Cat. No. N.249. 

SPECIAL 


69^ 



I $1,000,000 STOCK : 
* BRAND NEW TUBES * 


it 
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REDUCED 

MORE THAN 


TRANSMITTING 


50 


RECEIVING 


£1146 

$.34 

1 H5GT 

$.55 

2C26 . 

. . .28 

3A4 . 

. .27 

5BPI 

1.70 

3B7 . 

.29 

tOY 

.28 

3D6 

.29 

211 

... .28 

6C4 

. .28 

803 

3.63 

6AR5 

.54 

805 

3 63 

6D6 

.55 

813 

6.90 

6k;gt 

.54 

815 

. 1.37 

6SH7 

. .27 

843 

.38 

6SS7 . 

.53 

954 

.18 

7C4 

.28 

955 

.18 

I2A6 

.28 

957 . 

.18 

I2H6 

. .29 

958A 

.18 

t2K7GT 

.53 

1610 

. .18 

I2SH7 

.29 

1625 

. .18 

I2SR7 .. 

. . . .29 

1626 

.18 

2807 

.29 

7193 

. . .47 

35L60T 

. .53 

9004 

.18 

SOBS 

.55 

9006 

.18 

50L6GT 

.54 


ALL QUANTITIES LIMITED 


WAVE TRAPS 

Trips consist of It'll lug-tuiicd 1 
verizt'J «'ti|l!‘ anil fu« ■ i ii..'. ■ 

<leii-' is. .\ll tjp I m a .iiltnlui 
plaird lirarkcf. 1 niivriitcnil.v ilrillt 
•iiii nailj for niotinf'”’ .May 1*«- ns« 
to oHiiilnafe L'.M SMiir,,! liars In TV 
sols, ellinlnatt* amateur indTfctfi 
(ihock cxi'itatluni In TV 
Mttch 111-1.0 TV antennas, ami il' / 
ens of other use- tii»t iinnicriKis t< 
mention. They'ie piine la.<l. : ' 
'onrs foil ay! 

Cat. No. N.|28. 

•PECIAL 


39<^ 



POCKET 

MULTI-TESTER 

Radio City 
Model 449A 

Urriiarkalil.v art-tirale. versatile 
mn1n-ii'<»ter iisiiij; r. 5,000 

■tiiiis iii-v ■ ^ rm-ter with :t 
I rnatiiiuM m r ItatUTie* mounted 

iii iul princ cMps- 

Ranges 

In V II • Ml j.,o idiHI volts. 

IH .M.\ lO liMi 10O0 M.\. 

I H- .1 •.nuill _• ino II '1 J. mecohms. 
im; n |M - jii: in four ranges. 

I' tm; ■ I’M) 1000. 

inuki't niNifit ;,T 'iim'lieil in libek metal rase 
’ ■ with l.attetles 

Size *>T X ' ' X wiel. ITi lli». 

Cal. N-26?. 

Your cost . 


$2450 


SI.00 





Niagara Rodio Supply Corp. Dept. C119 

160 Greenwich St., New York 6, N. Y. 

Sitid I'rei Bnoklet The Wtirlil ^t Voiir KinKer 
Tips.” 

□ Itiisli items on attached list 

Q I’liii'. my name nii mailing list to receive 
spetiiil liiilletins of Iimi4cil-«l"»ntlt.v hargalns 

Name. 

.Address... . 

City.State.. 


Famous UTAH 

15 and 25 Watt Potentiometers 

Boiiy: 2 111*;- dia.. 27 itJ" 
depth hehlful panel, nnrlilfic: 

7'Ift" dla.. 3/J»" long. Sliaft 
1 ' J''illa., T/IH" lung rtniii hush 
Ing. llfTicflvp rotation :!'K) ile 
grees. Moniils in 7'i ” hole. 

I-*; \V. "PW” type wirewnnnd 
on hakellte sirlti. 2 W ’SW 
type wire'vounil on ashestos- 
rovererl st>’Pl strip, for greaiei 
heal dls.d|iitlinn. I*\V ‘Vm- has 
S teritdmis. no otT •o^itlon. 

SW |y|>.- tit« 2 terinitlals with 
off position. 

I5W Resistance 

Stock NO. In Ohms 

PWIOO iOO 

PW-150 150 

PW-200 200 

PW-250 ... 250 

PW.300 300 

PWIOO 400 

PW.500 500 

PW-800 800 

PW-IM 1000 

PW.2M 2000 

PW-3M 3000 

PW-5M . 5000 

PW.7500 7500 

PW-IOM 10.000 

PW.20M 20.000 

PW-50M 50.000 

Stock No. PW.|5 watt. 


*^****itiririrititititititirititititititiritir 

it 
it 
it 
it 


TINIEST V. O. M. 

IN THE WORLD! 


Stock No. 
SW-I 
SW-2 . 
SW.3 - 
SW-6 
SW-IO 
SW-13 
SW-20 
SW.30 
SW-40 
SW.5(l 
SW.tiO 
SW-75 
SW 100 
SW- 150 
SW.200 
SW.250 
SW.300 
SW-400 
SW.500 
ALL SIZES 

List $150. SPECIAL 

$*ock No SW-25 watt. ALL SIZES 

List $1-75. SPECIAL 


Resistance 
in Ohms 

1 

2 
3 
6 

10 
IS 
20 
30 
40 
50 
60 
75 
100 
ISO 
200 
250 
300 
400 
500 


1 ^^ I 

it ^ 

i w i 

♦ ■ ★ 

★ NlAC.Afl.A •xilu$iiflu picsents the ‘L'nireraal ^ 

it I'-ahy ’reater." np-usnritig Il’A" x •JMi" x ^ 

^ I'nritains a *ensl»|ve 0 J4U iiiieroaiiiiin-ter 'A'lth the J 

fnllowing ranges. " 

• 0-15 V AC or DC * 

• 0-150V AC or DC' ♦ 

• i 7rii»V .AC or DC * 

• O.^.^0V DC MA. ★ 

• 0-100.000 ohms ir 

iidjn -1 ami I if* AT nlmis «witf h. Inrlmlc- ★ 




39c 

49c 



* 

★ 
it 
★ 

★ 

^ i Hi 

^ I pair te.st h ad*. Will tit Into ynnr watch pocket it 
^ KulLv giiaranti-ed. it 

^ Cat. N-258. XOQS ★ 

★ Special . Q -A- 

'^'^'^'^iriritititititiririririrititiritiritititiiit 
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160 GrccnwicK Street/ New York 6 , N. Y* 


RADIO-ELECTRONICS To 
































Kndiii-Blectroilic llirciiits 
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BATTERY INTERCOM 

Operated from a battery power sup¬ 
ply, this intercom provides for one ma.>- 
ter and a sinj^le renioU* station. The 
remote may call the master by ^^ouncling: 
a buzzer even wheti the power is off. The 
master calls the remote l)y connecting 
the input of the ampliher to the output 
and creatine: a feedback whistle with 
the switch set at talk. 



r-TALK - O'OFr - .-LisreN - all cangeo 

The circuit is given in the diagram. 
The T\LK-LISTEN Switch is a five-circuit 
three-position rotary. The center off 
f)osition disconnects the batteries to 
'^ave power. Note that if the remote 
buzzes the master wlien the three-posi¬ 
tion switch is not at off, the battery 
current will go through either the input 
or output trarisfoi mer. ft may burn up 
the transformer and will certainly dis¬ 
charge the buzzer battery. Between 
calls, therefore, the switch should al¬ 
ways he set at OFF.— /'. D. Crifi}} 


BIGGEST REFLECTOR 



Used for recepficn of television signals from 
field pickup uniti, this parabolic receiving- 
antenna reflector is the largest in the U.S. 
It operates on a 100-foot track atop Mt. Lee 
in Hollywood, Co if. Constructed for the Don 
Lee Broadcosting System, the reflector stands 
16 feet high. It con be pointed at any loca¬ 
tion in the surrounding oreo to pick up r.f. 
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A COMBINATION TEST SPEAKER 
and SIGNAL TRACER 


■ plus &ne.ilter substitution 
• ulus resistor tester 

■ hlus condenser tester 

■ itius resistor siibstitutor 


> Dins substitute 100 V. D.C. 
DOMer sitPDly 

• plus field suhstitijtor 

• plus voice coil substilution 
■ plus signal tracer 


• plus an elperimental one stage 
audio amplifier 

■ plus universal output transformer 


• plus condenser substilutor 

• plus output indicator 

Complete including signal tracer probe and full instructions. 
A must for every radio serviceman and engineer. 


for immedlole delivery! 


Same qu.ility and features for 7* 
kit. comiilete.less tubes 


^59 


so 


Complete with tubes, 
cabinet 


special designed 
$19.50 


ONLY >829“ IS THE COST 

for fhe sensofional-new-improved 

T E L E K I T 

TELEVISION KIT 

operates the 10'’. 12'. 12^'. 15' and 16' picture tube. 
Complete with new built in-pretuned and aligned 13 
channel tuner, all parts and easy step-by-step instruc¬ 
tions and schematics. $82.99 less tubes, complete set of 
tubes, including 10 BP4 picture tube $49.50. Special 
designed 10' cabinet $21.50. 

An amazing value, even a beginner can .assemble one of 
these fine. new. improved television kits. Uses the new 13 
channel tuner, prewired and factory aligned for the en¬ 
tire television spectrum. Higitest quality parts and excel¬ 
lent circuit assure perfect performance. Circuit designed 
by outstanding TV engineers. Contains RF stage, oscil¬ 
lator and mixer. Uses new IF coils, providing maximum 
gain and picture definition. Sound reception is high 
quality FM for years of listening pleasure. 


THE MODEL 999—A COMBINATION 

SIGNAL GENERATOR 
AND SIGNAL TRACER 

Signal Generator Specifications; 

Frequency Range: 150 Kilocycles to 50 Megaeycles. ’The R.F. Signal 
Frequency is kept conililetrly constant at all output levels. Modulation is 
accomplished by Grid-blocking action which is equally elective for 
alignment of amplitude and frequency modulation as well as for tele¬ 
vision receivers. 'R.F. obtainable separately or modulated by the 
Audio Frequency. 

Signal Tracer Specifications: 

Uses the new Sylvania | N34 Germ.inium crystal 
Diode which combined with a resistance-capacity 
network provides a frequency range ol 300 cycles 
to 50 Megaeycles. The Model 999 coroes comnlete 
with all test leads and operating instructions. 

ONLY 


THE NEW MODEL TC-50 TEST CRAFT 


TUBE & SET TESTER 


A complete laboratory, all purpose test-instrument, 
this versatile combination tube ond set tester will 
occurately test all up-to-date designed tubes. The 
multi-meter section affords many necessary measure¬ 
ments tor everyday*s service work. 

The New Model TC-50 Tube ond Set Tester Combines 
seven instruments, D.C.V., A.C.V., D.C.M.A., Ohms, Out¬ 
put Meter, Decibel Meter ond Tube Tester. Full scole 
occurocy to 2%, English Reoding GOOD ond BAD scole 
for testing tubes. Obsolescence reduced to obsolute 
minimum. Simple ond quick reoding chorts for tube 
testing. Multimeter section offords most populor every- 
doy’s measurements. 


Complete with test leods, tube chorts 
ond oil detailed, operating instruc¬ 
tions. 

Size 8^' X IO'/2" * 5* 


Immediate delivery from stock. 20% deposit required on C.O.D, orders. 

METROPOLITAN ELECTRONICS & INSTRUMENTS COMPANY 

106 FIFTH AVE. DEPT. RC-11 NEW YORK 11. N. Y. 


NOVEMBER 
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MID-AMERICA’S 

VHBEATABtE 

LOW PRICES 


FAMOUS-MAKE 
RECORD CHANGER 
ONLY 
$9.95 

ROCK BOTTOM PRICE 



Takes iwche 10 - inch or ten 12- 
inch reconls. Smooth, gentle 
change cycle, icemovable metal 
»>a»e tiicasures IS'/i'.YlS"; over 
all lirlgJit 7". Corn|>letc wilti high-quality cO'Sla! 
cartrhlge and Inlen'oijnectltig wires. A real steal at 
our lo\» price? 


STANCOR TELEMATCH 
$1.95 


Regular List S9.50 
NOW ONLY 


I’sed by TV set owners everywhere! Increases an¬ 
tenna efficiency, minimizes ghost lm.igcs. rejects ad¬ 
jacent channel Interference. Attaches to antenna 
terminals ot set with .HOli-ohrn twin lead provided: 
that's all there Is to Installation! Urand new. orig¬ 
inal display Cartons: complete with Instructions. 

POWER TRANSFORMER SCOOP! 

Fully sidelued: tapped primary for adjustment over 
lO.j to 2 . 1 O roll AC range. 1‘rorides 2Mi VI »C at 100 
MA and 6.3 V at 2.5 amps. Ideal MA-2500 
for critical TV set replacement. 
experimental power supplies, etc. 

GENUINE DELCO 
RADIO TUBES 

Every Tube in Original Carton! 
ineCT I.I 6 GT 2K' 12SKJ 

IV 7S7 

Terrific Savings! 
CERAMICON CONDENSERS 


29c 


IJ 6 G 


29c 


36 


Made to rlosc 

> toli'rant'C: rated 

500 

VDC. Small size 

with piglatl 

irad^. 

7 c each. 

10 

of one 

tvpe for 

5 9c. 106 of otie t.vpe for 



$5 .00 

nimf nimf 

mnif 

mmf 

nimr 

minf 

tumf 

2 15 

40 

68 

140 

232 

400 

fi 20 

47 

Is 

1.50 

231 

470 

8 25 

.50 

168 

ITO 

250 

600 

10 30 

56 

125 

175 

350 

6800 


BIG 


Write For 
» BARGAIN 
I BULLETINS 


EXTRA SAVING! 
WARD TV ANTENNA 

MA-3131 TV-88. -H to 88 MC. Complete with 6ti 
fee! of 3()0-olitii Icad-in. Insulators, uitg lianlwarv 
and histruciUins. Kegular $12.50 list, only S2.95 
.\IA-3132 TVA-88 Same as TV 88 but less dMi- 
ohrii lead-in and Insulators. only $2.49 

.VIA-3133 TVA 9 . 1 . 41 to 8H MC: provides hmad 
hand, high gain. Conipleie with Iianlware and In¬ 
structions. Ucgiilar list Price $10.60 $2.49 

Write tor quantity prices on all Word TV 
ontennas above. 

Famous-Make Model 50 
ANTENNA CHIMNEY MOUNT 

sturdy all-metal mount fit* any averege size chim¬ 
ney. No guy wires required. Complete with hardware 
and instructions. Save over 5ll% on this item' 
MA.3I35 $1.75 

300-OHM TWIN LEAD-IN 

J>on'i miss I his great bii.v! Standard 300-ohm lead-in 
for TV and f.'l. »uy in quantity and Siive' 

AAA ^ $13.25 

MA'^3136 i per 1»0 ft 1.40 

I per fool .. .02 

ORDER FROM THIS AD! 

All Prices f.o.b. Chicago. 25% deposit required on 
C.0.0. orders, pay balance plus postage on delivery. 
Send orders to Desk RC-II9. Minimum order $2.50. 




Ml D* AME RICA^O. inc^ 


STORE warehouse 

2412 S. MichiKon Av«. 2307 S. Archer Ave. 

Chlcdge 16. III. Chicago lA, III. 


ALL-WAVE 1-TUBER 

•/ Please i)rini a circuit of av all- 
wave ove-tuhe receiver using a 117L7I 
M7-GT, / want to ivind mij own coils, so 
please supply coil data, — A,C.B,, Char¬ 
lotte, N,C, 

A. This circuit will give good results 
when used with an efficient antenna. 
The coils are to be wound on l^A-inch 
plug-in forms. 


ANT 1I7L7/M7-GT 2,Smh 



Band 

<Mrter&) 

Turn* 

UI) 

wire 

• ire 


wire 

*ixe 

Spacincj 

(LI) 

200-500 

126 

28 

28 

34 

close wound 

135-270 

82 

28 

16 

30 

ly® inches 

66-150 

38 

26 

11 

30 

1% inches 

33-75 

18 

24 

6 

30 

1 1/2 inches 

17-41 

9 

16 

5 

30 

1 */4 inches 

9-20 

3'/2 

14 

3 

30 

1 inch 

L2 should be wound 

at the 

lower end 


of LI- The spacing between windings 


should be adjusted for smooth regener¬ 
ation control. The average spacing will 
be about Vd inch. The chassis connects 
to one side of the a,c, line, so place the 
set in an insulated cabinet and use 
insulated knobs on the tuning and re¬ 
generation control capacitors. Dead 
spots are eliminated with the antenna 
trimmer. 

ANTENNA MATCHING 

/ haiw an antenna array consisting 
of a folded dipole mounted one-half 
wave above a simple dipole. How do I 
match this comhinotion to a 300-ohin 
transmission line^ Please show how 
these can be connected and give me the 
data on tv hick your design is based ,— 
H,L,M,F., US Navy 
A, The antennas can be connected by 
transforming the impedance of each to 
600 ohms and paralleling them across 
the 300-ohm transmission line. 

Quarter-wave transmission lines aie 
the impedance-transforming devices. 
The impedance (Zi) of the matching 
section is 

Z| -\/Z2Z:., 

where Zj is the impedance of the trans¬ 
mission line and Z.: is the impedance of 
the antenna. 

When the matching section is con¬ 
structed from two air-insulated parallel 
conductors, its characteristic impedance 
Zi is equal to 276 log b/a, where b is 
the center-to-center distance between 
conductors and a is the radius of the 
conductor. Note that a and b must be 
in the same unit of measurement. 




• "to' -- ‘"’"'“'’'TlV't''”'*’”'*"' 


S«S*S fells HOW — In 
simple, direct language. 

New 9th edition now off the press. 
100 pages of voluoble information. 

Available from all leading radio parts and 
equipment distributors or directly from factory 

PRECISION APPARATUS COMPANY, Inc. • 92-27 Horace Harding Blvd., Elmhurst 4, N. Y. 


CONICAL TV RECORD BREAKER 

Matches any ohm wire. All channels 1 to 13. No booster 
required. Lightweight—approx. 7 lbs. Immediate delivery. 

Vsers report up to 300 mites reception. ^ 

$10.95 DOUBLE STACK 

8V-TV LIST $37.95 


NO JOBBERS ORDER DIRECT 
20% DEPOSIT ON ALL C 0 D ORDERS 

RAYTRON—441 Summil—Toledo, Ohio 



RADIO-ELECTRONICS ior 























































Qiicstiim Kox 



TELEVISION 
SCOPE ^ 


SUPERIORITY 
AT A GLANCE! 

The verficol response 
of this economy TV 
scope is usoble to 
5000 kc, not 50 kc. 

Response is fiot to 
750 kc. down 3 db 
ot 1000 kc. Amplifier 
supplies o voltage 
goin of 30 at 5000 kc. 

Cfc*clr ihit n*c»tt<iry fmoturm h^for^ you huy 
ony scop* for TV vto. 

The R.S.E., AR-3 Scope has been built by Ross 
Armstrong to our rigid specifications. It's o 
complete unit thot embodies standard hori* 
zontol amplifier and sweep circuits with 
normal sensitivity. 

The case is 8*^ high x 5"^ wide x 14* long, 
attroctively finished in “hammered"opalescent 
blue enamel. Operates on standard 110 volts 
—60 cycles—40 watts. Tubes, 3BPI-6AC7* 
6SJ7-6X5-5Y3-884. Instructions included. 
Complete specifications upon PRICE 

request. Satisfaction or your ▲ a AAr 
money back. ^4 

AVAIIABIE TO JOBBERS FOB 

IN QUANTITY DETROIT 


AR-3 


CRYSTALS 



UP TO 77% OFF 

$149 

Eeach 


Your choice of: 
ASTATIC L72 Hi Output 
SHURE P30 lever Type 
All less Needle 
BUY AN ASSORTMENT 


NO IIMIT 



Perfect—clean— 
Where else but 
at RSE? 


limit of 5 to 
customer 

99 < 

EACH 


If both matching sections are made 
of ^-inch tubing, the center-to-center 
spacing should be 1 inch and 4% inches 
for the 208- and 424-ohm sections, re¬ 
spectively. 


300FOLDED OlPOLE 


W ORDER INSTRUCTIONS 

Minimum order —$2.00. 25% deposit 
^|g|^ v^ith order required for all C.O.O. ship< 

menis. Be sure to include sufficient post- 
Oemand fWs —excess will be refunded. Orders 

Seof of Ouofity received without postoge will be shipped 
exoress collect. All prices F.O.B. Detroit. 

Quantity anti Ixpurt 
Orders 5e/t(tted 





A 

2 


x-n 

208nMATCHING SiaON 
SEE TEXT 
K 

T 


72n OlPOLE 

The electrical length of the quarter- 
wave section can be calculated from 


L = 


2952 X K 



ENGINEERING CO., In(. 

as aiiPEH avE. aiTaoii i, mich. 


where L is length in inches, f is fre¬ 
quency in megacycles, and K is the 
velocity constant (0.95 for open-wire 
lines). 

TROUBLES IN BC-223-AX 

? / have a BC-223-AX tranamitter 

that has been converted for ax. opera¬ 
tion. There is an indication of r.f. in 
the antenna even when the kep is up 
when operating c.w. What causes this, 
and how can it be cured^Gray, 
Maine. 

A. I do not know how much the orig¬ 
inal circuit was altered during conver¬ 
sion; therefore, it is somewhat difficult 
to put a finger on the trouble. It does 
seem that the final amplifier is not 
neutralized. The neutralizing capacitors 
are in the tuning units, so you will 
have to neutralize each unit. Neutral¬ 
izing procedure is as follows: 

1. Tune the transmitter to 3,000, 
4,500, and 5,200 kc when neutralizing 
tuning units TU-17, TU-18. and TU- 
25, respectively. 

2. Turn the transmitter on. 

3. Adjust the antenna-circuit tun¬ 
ing controls for maximum r.f. current 
into a dummy antenna consisting of a 
100-|ipf, 5,000-volt capacitor between 
the ground and antenna terminals of 
the BC-223-AX. 

4. Hold the meter switch in the 
CSC position and close the key. 

5. Adjust the neutralizing capacitor 
(marked Pa Neut Cond) for minimum 
antenna current. A sensitive neon lamp 
or a low-current flashlight lamp in se¬ 
ries with the lOO-ppf capacitor may 
prove a little more sensitive than the 
antenna-current meter in indicating 
complete neutralization. 

6. Rotate Frequency Control 
throughout its range to make sure that 
the amplifier is fully neutralized on all 
frequencies. 

7. Follow the above precedure on 
all tuning units. 



ALL BRAND NEW! 
INDIVIDUALLY CARTONED ! 
GUARANTEED! RUSH DELIVERED! 

TUBES 

SPECIAL DISCOUNT: Deduct from each 
tube when order!nK 25 or more assorted tubes! 


15^ Ea. 


2C34 /RK34 
9SS 
is2e 
1644 

7193.2C24 

K1146 

VTS2 

19^ Ea. 


S7A5 

1644 

V99 

X99 


29<^ Ea. 


2X7 

2X2 

6C4 

6CAa 

bSH70T 

6SR7QT 

6U70 

7V4 

12A6 

12A8QT 

12FSGT 

12H6 

26 


36 

956 

997 

8011/VT90 

HY61S 

RK72 

RX872 

8X873 

VT35 

39d Ea. 


6i7 
6K6GT 
' 6K7G 
6X7GT 
6N4 

6SA7QT 
6SC7 
6SD70T 
6SFSGT 
6SF7 
65J7 
6SK70T 
65Q70T 
> 6T8 
6U60T 
6V6GT 
6X4 
6X9GT 
12AH7GT 
12AU6 
, 12J5 
12J7CT 
12K7GT 
120707 
12SA7GT 
12SF5 
125H7 
12SK7GT 
12SL70T 
12SN7GT 
12SQ7GT 
19T8 
24A 
75Z6GT 
27 
32 

35/Sl 

35L6GT 

35W4 

35Z9 

35Z6 


41 

42 


1A3 

1U8 

lUS 

IV 

2A6 

3A4 

SU4G 

SW4 

5X40 

5Y3G 

5Y30T 

5V4Q 

6AF5G 

6AH6 

6AT6 

6AU6 

6BA6 

6866 

6C5GT 

6C6 

6F60 

6H60T 


45<^ Ea. 

185 255 

1L4 

185 

154 

155 
1T50T 
2A5 
286 
387 
3Q5CT 
6AL5 
68J6 
607 


GF5GT 

6G6G 

6F5GT 

687GT 

6S7GT 

6SL7GT 

6SN70T 

6SS70T 

6V5 

6Y60 

7A4/XXL 

7A5 

7*5 1201 

7K7 

128T6 

12BA6 

128E6 

12$J70T 

12Z3 

29A6Q 

25L6aT 

32U70T 

34 

35Z4GT 

<3 - 

4SZ5 

46 


50^ Ea, 

lASGT 
1A6 
1A7CT 
1C6G 
1C7C 
1070 
108G 
1E7Q 
1F4 
1F5G 
UftSO 
I'GOGT 
1M4G 
IMSQT 
1H6Q 
li60 
INSGT 
184 
' 3D6 
3Q4 
354 
3V4 
5Z3 
9Z4 
6A6 
6AQ5 
686G 
688 
606 
6F8G 
6L50 
6Q70 


6SV7 

6T70 

7A7 

7C5 

7F7 

7Q7 

12806 

12C8 

1486 

2SACS 

90CS 

90CG 

50L6 

2050 

2091 

3506 

75 


59d Ea. 

OlA 
0Z4 
1LA4 
1LC6 
1L09 
1LE3 
1LH4 
1LN5 
1N80 
1T4 
4A6 
5V40 
6AB50 
6A87 
' 6AC9 
68 F6 
6BG60 
6BH6 
6J6 
6J8Q 
6U5 605 
6W4 
6W6 
6Y3 
12A 
12AT7 
14A7 
14Q7 
1487 
22 

70L7QT 


69^ Ea, 

6AC7 1652 
6AG7 
6AK5 
117Z6GT 

89^ Ea, 


1B30T/S016 

6L6a 

8308 


HARD TO GET TUBES: Our tube stock is 
constantly being expanded. If your tube is 
not listed, write ual 

MINIMUM ORDER: $2.50—Send 25% deposit 
for all C. O. D. shipments. Include sufficient 
postage—excess will be refunded. Orders with¬ 
out postage will be shipped express collect. 
All prices, F.O.B., New York City. 


}ree!U^ 1950 

CONDENSER-RESISTOR 
COLOR CODE CHART 

It*8 SENCO’s way of thank¬ 
ing their customers and to 
greet new friends. lt*s yours 
. . . and it*8 FREE. Just 
send us your name and ad¬ 
dress on a penny postcard 

. . . to^t 




Dapi. D, T3 WosI Grudwoy 
New York 7. N. Y., Tel. BE*kmon 3-6498 


NOVEMBER. 1949 





































































ftAPlOMEH'S HEADQUARTERS 


WQRtD WIPE MAH ORDER SERVICE ! 


*12 


J$ FOR BIG BARGAIN "V**. 
(All 3 items listed below) 

1. SENSATIONAL. FASCINATING. 
MYSTERIOUS SELSYNS. Uiana now 
SeUyns maJf liy K. roiniiaiiy. Two or 
mine connerted to¬ 
gether work per- 
feiily on lhl\* At*. 

Any roialiun of llie 
shaft ot one SelsMi 
and all others conneeied to it will rotate 
exaetl.v as iiuny decrees in the same <11 
reetion, follovsiiiK iineitinKly as if the iiniis 
were eonne< le«l toKother hv shaftinu ln-.tea<l 
nl wire. ThI-, Is true whether yon twist 
llie shaft of the master unit a fr:«-tinn oi 
a reviihnliin or many riwolul inn.s. Tsehil 
lor IndleatinK <ltreel Ion of weather vanes, 
rutatiin; dirirtinnal antenna-., oi iiiinrol 
liiiK iiinltnierahle operations fioin a tlls- 
tanee. t'oinplete with d hi k rain and In- 
slrnetioiH. I’er .Matched hair $4.95. 

2. ALUMINUM GEAR BOX ISxSx: that 

Contain-: two powerful electric mntuis ami 
two matrheil sear trains. t>‘J Kcars in «ll 
\aryin>; in size from 4 to 4 inches in <11- 
aliieter. Tills unit is readily <‘onvei'ted to 
rot ale a ht'uni antenna or any othci similar 
use . $5.00 


3. HOME WORKSHOP AT BARGAIN 
PRICE. .Xccntate and iireclse .1 spi-ed 
Kliuranteed holitiy lathe, the essential ma¬ 
chine for the home uorkshoii. Sturdy 
enough for IlKht pnMiuctlon work or tac- 
tor)’ standby >cr\ice, Supplieil with 56" of 
liehiny for <'oniie<-iinK to any avallahle 
ele<trlf niot<ir or lotwer tuke-olT. Also In- 
chided ill this iinhclievahk- offer are sneh 
acces8<iries as a ’s'* ilrlll ehu<*k with spe¬ 
cially hanlened KmiI steel jaw-:, a 4* elci-tfic 
tuniaee hii:h speed Krlndlna wheel, a cot¬ 
ton hufAna wiieel and a lacKe supply of 
liiiftina cimip<iijnd. anil a 4*^ steel wire 
scratch hnish. Vour cost $6.00, Sole ex¬ 
port aKdit. IHstriliuior iiuiiiirie.s invUetl. 


SENSATIONAL VALUE IN 
AC-OC POCKET TESTER 


Tills analyzer, feanirliif; a srnsUiLC repul¬ 
sion lyin* tiieli-r housed In a hakelite case, 
retirements tlie enimliiatinii of l."i years 
a< iitei< inent in the instnimeiil llehl liv a 
latise coiniianv sheclalizIiiK in electronic 
test c«]iiipment. 


Spreitiiatliins of the AC-liC .Model 
Volt < thin-.Mill iamtnetcr: 

AC Volts—n-25. Jin. 12.5. 250 
l>r Volts—0-2.5. 50. 12.5. 250 
.Milliamperes .\C—0 to .50 



in* .MIlliamperes— 

0 to 30 

tlhins Full Scale— 
lOO.OOO 

(Mims ('enter Scale— 
2400 

('apacitv— 

.05 to 15 Mfd. 
Total I'Hce. prepaid 
anywhere in the US.\ 
$7.00. Similar In' 
.Meter, lackina the AC 
operated ranees of 
above, $5.50 pn'paid. 


SCR 274N Command Set 
(Made by Western Electric) 
THE GREATEST RADIO EQUIP- 
MENT VALUE IN HISTORY 



A mountain of valuable equipment that in- 
dudes 3 Separate i'ommunicatlons Receivers, 
cmerinK up to p.l .NfC, 2 separate 40 watt 
Transmitters Inrhidinjr crystals. 4—28v 
Itynamoiors (easily converted to llllv AC 
aperatinn). I're-Amplifier and .Modulator. 2 
Tuning t'ontrol Itozes, and 1 Antenna 
(Vnipllng Ilox complete with It.F. Ammeter. 
29 tubes supplletl in all. lleceivers and 
Transmitters Instantly detarhed from mount 
Ing racks for use In separate locations. 
Kemureil from unused alrt-raft and In guar- 
anteeil electrical condition. X super value 
at $59.95 complete. 


Bayonet type radio plln( light sockets for 
model railroad enthusiasts, etc. $5.00 a 
hundred. Mazda licensed bulbs, per 10. 50c. 


GENERAL ELECTRIC 150 WATT TRANSMITTER 
COST THE GOVERNMENT $1800.00 • 

COST TO YOU—BRAND NEW—EXPORT PACKED SI00.00 



Thi"* IS lh<* fiimiiuc tniiiBnihlcr used in C.S. Army iiunihers .-md umuiKl slntini 
tho w;ir. IK di-sit'll :in<l eiuisitiictinii hiivc been proved in serviee iinrier nil km 
ditinns. iiil n\i-r liio win Id. Tile eniirv ficquency ninue is ei.vt'ied l>\ meins , 


. durmp 

, - . .J kinds nf ri>ti- 

.. - - Jicquency rmim* i.s (-i.veied l>\ me.ms of nliiir-in 

tiinnn; tinits wiiu-h .-tre included, v.ich tuning Unit liaa its own oseilliiti.r and ixiwi-r .irnidi- 
ller, coils i,t„| rc.ndenseis ;„nl Hiiicniui tuning eiirulla—all desiuned lo i.iH-rate .n ton < (l»- 
€ni*ncy wiitnn its ii.-ti-iicuiiir rrifiiueney range. Trnnamitter and aeoess.trie-. are nnt>.t)ed m 
tiJack ‘'•'••‘■kh-. and the ter, anil UK anunetor are inMiiiiuxl «n» the from 

tialM-J. Here are the specifications: UtEQUKNCY RANGE: 2(mi pi .-.<in KC and I.MIO fi 

12,500 KC. <Will ohrrale on In and 

20 meter iMttui \\ Itit sligiil modifica¬ 
tion for which iliagritiits are fur- 
ntsiied. OSril.LATOll: .sclf-exeili-d. 
Ibeniu* comtienju'ited. and liand <’nli- 
braled. POWKR AMPI.IFIKR; Neu¬ 
tralized class "C" stage, using 21 I 
lube and equipped with antenna 
coupling circuit which matches 
pracilcallv aiiv l<»ngtl\ antenna. 
MOIUl.ATOR: Ctas-* ••If—Uses two 
211 tul.es. pnWKR .Sfri'l.y : sup¬ 
plied conipteto with tlynanmior 
which fumiRhek lOlinV at 3.5 m MA. 
from either 12 or 2> volts. Com¬ 
plete instructions are fvirhishe<l to 
operate set from r I MV AC. SIZK; 

21 t 3X23x111 4*'. Tot;»l shlptung wgt. 
300 Itis.. c<imt>lete witti att lilhes 
Including a full set of spares l*r- 
sldes those necesNarx* for operation, 
dvnamotor power supply, seven tun. 
Ing units, antenna tuning umt and 
the essenttal plugs. 


1950 MODEL 
MUTUAL 
CONDUCTANCE 
TUBE TESTER 
$56.95 

Altnictite p.incl uml case 
. . . Large I meter . . 

Calihraled till: roiiihn scale 
as well'as B.id iommI scale 
- . . Front jiaiicl tusi* . . 
liidiviiliial s.xkci- for all 
liihr base t.vpes l*niper 
tllainciit tiiltagc supplied to test anv tuiie eser 
made. riici|u.illpil switchiiii: tlexiliility .il- 
Imvs all pte.seiil .md ftiliiro tuhcs 1<iln> tested 
regal<ile<i-< ol liirathHi of eleiiieiits on tiii.e 
hast-. Illiliiate- g.is I'lNiti’Mt. I>elci'ts slloMs 
or npeiis oh ati> elciheril nf aiiv tuhe, TesK 
eold latlKKie. magic eye and xoKage rt’giil.i 
toi tithes a< well as all hallast. aiiipliliei 


and rectitier ivpe-t. 

Model "C** -.'^toping front counter 

c*se . $56.95 

Model “P“ -llan<j.<nme liaml-riihhetl 
portahle rase .. ,. 59.95 


Built-in roll fh.irl with .either of 
above $5.00 extra. 



FCC AUTHORIZES RADIO FOR PRIVATE SERVICE!!!! 

(The FCC announced that effective June 1, any American over 18 
years of age is eligible for a 5 year station permit. In the "Citizens'* 
band, neither code test nor technical knowledge is necessary.) 

GENERAL ELECTTRIC 15 TUBE TRANSMITTER-RECEIVER SET. This brand 
new 15 tube transmitter^receiver was designed for mobile storage battery powered 
service. It will operate in the "Citizens" band where no amateur license to transmit 
U necessarj’. It's a cinch for any experimenter to connect this unit for 110 V AC 
operation by following the instructions and diagrams supplied, which cover numerous 
apppUcations. Including television. For those intending to use on car or boat, a new 
dynamotor. exactly as originally supplied, costs only $15.00. Don't fail to write for 
FREE descriptive bulletin. Order our RT-1248 for only $29.95, or two for $53.90. 



HEAT GUN 

Sticaiiiliiiol pi>tol grip 
heat gun. Vixiil led hidi> 
ing. 20 ruhlc ti-H pvriiiin- ^ 
ute lila-t id Imt air at ItiO® 
Falirviiheit.nrditiary lilnw - 
er> haw 'iiiall fan miit«r>. 
hut this has a llfi-iliih'- 
luhrlcatcd AF-IH* iii.itor nf the rugged 
viicmmi cleaner typ<’. that prfnliices a huni- 
<-aiu‘ uf either hnl <>r ruhl air. Blow out <Ilit 
ur dmt from radhi chassis. Iiry out ignition 
syMems. lleai carhitretors. (iiilck-dry Paint. 
Thaw out radiators or water pipes, etc. 
Warning:—Keep Ihl-: away from yiiur wife, 
.•^he will Use il t<i dry her hair because it 
will (ill it in halt the time of her nrdlnarV 
hair dryer. In say nothing of her using it to 
ilry stiK-kings nr clothing, or defrost the 
refrigerator instantly. Only $12.95. Satis 
faction guaranteed or money refunded If 
returned prepaid within 5 day*. 


Our PE-109 Power Plant 


Direct Current 



A ga Si dine engine roui)le<l t<» a 2oOO watt 
32 volt DC generator. Can tie adjusted to 
give 12 to 4f) V. output. Ideal for use 
In locations not serviced by commercial 
power or to run anv nf the surplus iiems 
that require 24-32v DC for operation. The 
price of this power plant tested and in 
good condition Is only S79.99. We can 
also supply a converter that will supply 
llOv AC from the above unit or from 
any 3 2v DC 
source for 
St2,9S. 

We also have 
a limited sup¬ 
ply of brand 
new PE-IOPS in 
original factory 
packing for 
$129.00 each. 
F.O.B. Buffalo. 


SUPCR SPECIAL 




New 1990 Model 
500 Signal Gen¬ 
erator Kit. Mtid- 
ulatlon On-Off 
switch. Internal 
modulation and 
external modu¬ 
lation Jack pro¬ 
vided. Internal 
400 cycle saw¬ 
tooth audio 
available for ex¬ 
ternal testing _ 

and fldelltv checks on re-c«lvers. 
Precision colls for greater aecuraev and 
maximum sLattllitv on all 5 bands. Dial 
catlliratlons fn»m ISO K.C. to 104 M.C. This 
signal generator is 113 V.A.C. 80 cycle 
operated and comes with everything, in¬ 
cluding comptete detail!^ instructions. As¬ 
sembly is an easy Joh, even for the least 
experienced. The Inwest price and the t»est 
signal generator on the market for only 
918.7$. Also avallatile far lory-assembled 
for 928,75. 



LINE FILTERS 

l-:ach unit contains two 4 mfd oil filled con¬ 
densers and a high Inductance .50 amP choke 
In futiv shielded case. Suitable heavy cur¬ 
rent connectors are T*rovided to attach to 
the Input and output connectors at each 
end of the filter from your input and output 
wires. A filter with innumeratde uses on oil 
burners, refrigerators, Imats. automohltrs 
and wherever noise is to lie s\ippressed or 
interference atiollshed. A 917.00 value for 



MICROPHONES 

SiiiK-r Sheelal-M igl) 
e>( ilUiilily all efiioiiie 
itiillet ^hapeil «'K5S- 
T.AI. MlKK III Kill 
flight nationally 
known iirand- $5.95. 
Bullet -liYNA.Mli' 
.MIKK $7.95. .MlKK 
.rr-60e. l‘l sil T«» 
TAl.K .MIKK with 
switch on luindh- 
98c. I.AFKL .MIKI'.S 
(Specify wiiether 
carlhiii or liugiii’ih 
93c. 


T-32 .Mirroplioiie with desk or table 
stand ... $2.95 


AUDIO AMPLIFIER Urand new ilual 
stage triode amplifier haring 2 nf the (aiu- 
alde and scarce ouncer type audio trans¬ 
formers that sell foi o\er iKi.dO a piece. 
Neat aluiidnuni caae. fully enclosed (larg¬ 
est dimension 6 incitesi. l‘erf<^ct for inter¬ 
com system. Phono amtihtier. mike ampli¬ 
fier or signal tracer amplifier for testing 
radio sets. A sensational tiargain at ntil.v 
.$3.40 each 


SIGNAL GENERATOR 



(Genuine Laboratotr-lype precision signal 
generator. Manufactured and sold for $69.00 
each in large quantities during the vtar by 
Noriheastem Engineering Oorp., one of the 
top luantifaeturers of electronic eiiulptnent 
for the r.S. Covt. Five fundamental bands 
starting at 1.50 K('. Strong hamionics up to 
120 MC. Five step ladder type attenuator as 
well as Potentiometer output control. Regular 
1000 cycle audio oscillator using vacuum tube, 
not a cheap neon .sawtooth audio oscillator. 
Audio output separately avallatile externa li>'. 
Weight without packing 
material 16 lbs. which 
should show what a 
world of difference exists 
between this signal gen 
erator and the ordinan- 
rheap oscillator used by 
the average sen'lceman. 

Complete with fused plug 
and coaxial output lead, 
super Special $38.75. 


POWER RHEOSTAT 

Exceptionally Ruggctl.Trouble- 
free design. Withstands severe 
mertoadlng to many times the 
nominal 25 watt rating withoul 
burning or smoking. I’erfect for 
motor speed cnnl ml or line 
voltage adjustment. 3 sizes available: ,5(1. 
6(1 and 200 olinis. Regular price $5.2(1. 
Special $1.90. 



RT16S5 

Oniy $^^95 

1 I (ut>e-rryHtal contrnlled super-heterodyne 
receiver that rovera the FM liand. The ultra 
moileri) circuit uaea th# latest type of tubes 
Inciudhiir. 7 miniature OAJ5's. Reauliful 
chassis and aluminum eablnet, Tubta and 
diagram included. 



VACUUM TUBE 
VOLT-OHM-CAPACITY METER 

There are more features cngineeied itiiu 
(hi> all-pui |l■•■>e iiiNirtiiiienl iliati in any oilier 
insIniiiH’iil on llie market. rcKiirdles-; uf iiihe. 
}1ero are a tew of tlic many features of tliis 
outstanding meter: 

« 5 Inch easy to read meter. 

• 6 DC voltage ranges from 
0 to 1000 V (Input resist¬ 
ance as high as I megohm 
pr volt.) 

• 5 AC voltage ranges from 
0 to 1000 V (No dry disc 
rectifier to age and de¬ 
stroy the accuracy of this 
VACUUM TUBE BOLT 
METER). 

« 6 Resistance ranges from 
2 10 ohm to 1000 megohms. 

• 4 Capacity ranges from .000023 to 20 MFD. 
« A zero center range for balancing FM 

discriminators. 

• Isolating resistor built into probe. 

« Sturdy natural finish hard wood ease. 
ThI.s Miii.slandiiig devehmment nf one nf the 
leading niaiiularturers of b'St ei|)iipmeiu 
costs only $39.50 coiiipleU) with all leads, 
as illustrated. 

2l>.0ikl ohm per volt STDKRTKSTKK. 
Similar in appearaix-c and made liy same 
maiiufadiirer as Vacuum Tuhe V-O t'a 
parity .Meter (dctiired ab<»e. Snecillca- 
tinns as follows; 

DC volts at 20.000 ohms per volt: 
0-3v. t5v. 60v, 300v. I500v, 6000v 
AC volts at 10.000 ohms per volt: 
0-6v, 30v. I20v. 600v. 3000v. 6000v 
Current: 0-60 Mieroamps. 0-6MA. 60 
MA. 600MA. 6 Amperes 
Resistance: 0-3000 . 300,000. 3 Megs, 

300 Mega 

Decibels: Minus 4 to plus 77 DB 
divided into 6 ranges 
All special K, accurate mitltipliers used. 
No external source of power required for 
.41' measurements aliJxiugh tliere is uo 
frequency error in tlie range from 30 cycles 
to I megacycle. 

This SIM'KRTKSTKR has valuable features 
found In no other tester on the markel. 
sucli as WIDEST resistance range coverage. 
IIICHERT A(' Loltage sensitivity. WIIH:ST 
power level (DBi coverage, and the lowest 
Price—only $29.95. We urge comparlsnti 
with this Instrument l>efore buying any 
other tester. 



"DRILLMASTER** 
ELECTRIC DRILL 

l.,ow-Priced electric drill. Ideal for hobbyists, 
('omplete with Sander, buffers, grinding 
wheels, etc. This is bankrupt stock and only 
a few are avallahle. 

A sensational bargain 
at $9.95. Satisfaction 
guaranteed or money 
refunded If returned 
prepaid within 8 
days. 



all punrasc ncon tcstcr. eo to sno 

Volt. Indicate att kiruix of current. AC. 
DC or ILF. and comex complete wlthvinstrur- 
tion iMiokIct outlining vanoua testii on radio 
acts. Inrtudtng the iocatinn of fading, dead 
BtAges. ahnrlK, and making acreen-griil and 
plate circuit tesK. 35c ea. Per dos. on 
attractive diaptay card—53.50. 


Universal 4 lead hpiadrast hand 
(WClllator coll (can be convertcil 
to 3 lead type by addition of 
Jumper). Ten for $1.00 


BUFFALQ RADIO SUPPLY, 919.391 G«n cfc« St., Dtpi-x. U F FA LQ I, N. ¥. 


RADIO-ELECTRONICS (or 
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_T ry This One 

HUM DETECTOR 

It is often important to know whether 
or not a potentiometer on an amplifier 
chassis is free of magnetic fields. To de¬ 
termine this, wind a small choke of 
about 100 turns on a core made of a 
thin iron nail. Connect the two leads 
from the choke to the amplifier input, 
or connect one to the grid of the first 
a.f. amplifier tube and the other to 
ground (in a receiver). Hold the choke 
on the spot being tested. If any hum is 
present, it will be heard in the loud 
speaker. 

This method can also be applied to 
oscilloscope construction when it is 
necessary to locate and eliminate elec¬ 
tro-magnetic fields which may distort 
the pattern on the cathode-ray tube. 

A. A. Bosch A ART, 
Amsterdam^ HoUavd 

RELAY CHECKER 

In electronic circuits where relay 
contacts carry currents in the order of 
a few microamperes, it is essential that 
the contact resistance be less than 0.1 
ohm. Ohmmeters and resistance bridges 
being unsatisfactory measuring de¬ 
vices for production work, this system 
was devised. 


-AMr- 


IK IW 


1.5V 


loo; 



The meter M is a laboratory-type 
galvanometer having a deflection of 
.004 pa per millimeter, and R is the 
contact resistance. Deflections of 10 to 
12 millimeters are obtained with good 
contacts. Heavy low-resistance con¬ 
ductors should be used between the 
contacts and the test circuit. The loop 
resistance effect can be observed by 
.shorting the conductors and taking a 
reading. 

1\Tllard Moody, 
Washington, D. C, 


SAFE HOME-MADE TV SETS 

It is a good idea to use separate a.c.- | 
line cords on the high- and low-voltage 
power supplies in home-made TV re¬ 
ceivers, oscilloscopes, and other similar 
equipment. This makes it possible to re¬ 
move all unnecessary voltage from the 
equipment when it is being serviced or 
adjusted. 

Charles Erwin Cohn, 
Chicago, lU. 


BE YOUR OWN BOSS! 



HO ADS 
ALL 

-MEAri 

NATIONAL PLANO 
1966 A Broadway 


: MORE MONEY 

la ' CASH IN” you 
now foc THE rtal 
pianay*mak«rs — dos* 
eo» of proAUblo twted 
mall order Plani. con¬ 
fidential butlneas so- 
creta. dozens of pne- 
ttcal tested fonaulas. 
successful t « a t 0 d 
sdiemes actual ex- 
perlcocaa of men who 
hare started on a shoe- 
striae—with less lhaa 
$10 capltaL 2$a • 

sopy postpaid. Send 
U. S. ataiapa. aioney 
order, or ooln. 

Money Back 
Gtaarinf— 

COMPANY 

New York 23. N. Y. 



Dynamic Mutual 
Conductance 

TUBE TESTERS 

Are Dependable Income Builders 



MODEL 600 

1. New« smaller^ portable« lower 

cost tester. 

2. Tests for gas content. 

3. Reads directly in micromhos. 

4. Separate voltage applied to 

each element. 

5. Detects more weak tubes. 



* Never in the history of radio ser¬ 
vicing hove HICKOK Tube Testers 
ever been excelled. Their Dynamic 
Mutual Conductonce Circuit has 
tong been an exclusive HICKOK 
development. Available in a com - 
plete tine of portable, counter, ond 
disploy models. Speciolly designed 
professionol feotures. The choice 
of leading rodio service techni¬ 
cians throughout the world. 

See them at your iobber*s now, or 
write for lotest free literature. 


ELECTRICAL INSTRUMENT COMPANY 

10531 DUPONT AVENUE CLEVELAND 8. OHIO 


Please send me latest literature on 
your line of Hickok Tube Testers: 

NAME . ___ 

ADDRESS-- 


CITY- 


STATE 


/fWk in KANSAS CITY 


55W# 


fi i)/) I 


MO. the exact Center of Americo 

DAYS CLOSER TO EVERYWHERE 
A FAST . . RELIABLE ONE STOP SOURCE for 

everything in RADIO—TELEVISION—ELECTRON ICS 

Catalog No. 501, 1 44 big pages now being mailed 
to Dealers, Servicemen, Broadcast Stations, Schools, 
Factories, Public Utilities, Laboratories, Engineers, 
Amateurs, Experimenters 

Its FREE . . . Write us if you hoYCn't receiYed it. 


I 

I BURSTEIN.APPLEBEE CO. 

I 1012 McGee St., Kansas City 6. Mo. 

I Send me your FREE cotolog. 




name 



ADDRESS . 


STATE 
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RADIO-ELECTRONICS 
MAGAZINE LIBRARY 


INGENIOUS, CUSTOM-BUILT STORAGE FILE 


Another WALTER ASHE Value Scoop! 

L 




each plus 6c each lo cover 
packing and postage (any¬ 
where in U. S.) 

Holds 12 complete issues of 
magazine in its present 80 to 
90 page size. Measures 12'' 
X W' X 

Here's the brar I new, grand new way to preserve each issue of 
RADIO ELECTR )NICS Magazine! Made of high quality Kraft fibre 
board, printed ( nd constructed to look like a Buckram-bound book. 
Affords neat, o ;ierly, flick-ofdhe-finger convenience. Handy Refer¬ 
ence Index, p: nted on back, records the location of selected 
articles, wiring iiagrams, etc. A "must" for every bargain conscious 
reader of Radic Electronics Magazine. At the low price you'll want 
several of thes serviceable, attractive Magazine Libraries. 


Walter Ashe Radio Co. RE-11-49 

1125 Pine St., St. Louis 1, Mo. 

Rush my order for: 

Q Radio-Electronics Magazine Library at 

{quantity) 

25c each (plus 6c each to cover po.tage and packing) 

Q Remittance for $ i* enclosed 

(wtniOrin/) 

Q Mail my Free Copy of new 1950 Walter Ashe Catalog 

Name -- - 

Address . . 

City Zone State 


FREE! 

NEW 

1950 

Catalog 

of Radio, Electronics 
and Television. 160 
pages. The Treasure 
Chest of Values! 
Order your copy 
today. 


Onlpr note for immediate delivery. 
Use the handy coupon. 



AID FOR ORGANIZERS 

One of the important stumbling 
blocks in the path of new association 
organizers is the formation of a set of 
rules, bylaws, and procedures. Howard 
W. Sams & Co., Inc., publisher of the 
Photofact Service, has reprinted the 
Mauuai of Procedure, the application 
blank, and the technical examination set 
up by the Radio Electronic Technicians 
Association of Ontario. Canada, an 


outstandingly well organized group 
The reprints are offered wit out 
charge to any service organization for 
use as a guide. 

ESFETA LECTURES 

The Empire State Federation of 
Electronic Technicians opened its 1 )49- 
1950 lecture season September 7. The 
initial lecture was given in New ,‘ork 
City by .John F, Rider, who spoki on 
“The Nature of TV.“ The lectun in- 



Assarialion OfiiriaU at Sppteiiib(*r 7 tli 
liiectiiig. I,eft to right: Joseph D. I\ 1 r!Na- 
niura and John A. VI hcaton. I»ong Island 
Television and Radio Technicians Guild; 
Ai'tliiir Silverherg, AltSNY; John Rider; 
Sam Marshall and Max Leihowii/. 


ARSINE ; Karl Nelson, Karl Riehler, antf 
G. F 3 . Cypher, Indepeiidetil Radio-" ele- 
vision Teehnieiaiis of V) estchester; ^oel 
Payne, ARSNY; Pal Avery and ^^ul 
Proehiiaii of the Westchester technicians 
association. Attendance figures ran 1 igli. 


eluded such points as general transmis¬ 
sion and reception problems, modulated 
waveforms and high-frequency propa¬ 
gation and reception. 

The opening meeting was attended 
by several hundred radio-television tech¬ 
nicians, including a number from points 
outside New York City. These were 
largely from the Long Island Television 
and Radio Technicians Guild and the 
Independent Radio-Television Techni¬ 
cians of Westchester County, 

The meeting is the first of 16 lecture- 
sessions, each of which will be held in 
four areas in New York State—New 
York City, Poughkeepsie, Binghamton- 
Enriicott, and Rochester. The complete 
program will extend to May, ending 
with a final examination-meeting. 



John K. Rider gives fust ESFETA talk. 
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BUILD BETTER 
SERVICE BUSINESS 

with this new 
booklet! 


t Give customers a new appreciation 
of your service facilities 

• Get the better, more profitable 
service calls 

Every radio service magazine raved about this latest 
business builder from the makers and distributors of: 

SPRAGUE CAPACITORS 




—Tecliiiotcs- 

PHILCO 46-700. 46-1000 AND OTHERS i 

These and several other Philco TV j 
sets have a center-tapped primary on | 
the antenna trail'^former. The input i 
impedance is .‘K)0 ohms across the ends 
of the primary and 75 ohms between 
the grounded center tap and either out¬ 
side terminal. Co-axial lead-ins are con¬ 
nected between one terminal and 
ground. Signal strength aiul picture 


PR OF ant COIL 



quality will be improved if the unused 
part of the coil is shorted out by 
grounding the remaining terminal. This 
connection can be made on the antenna 
plug by connecting the co-ax across the 
;i00-ohm terminals and grounding the 
outer conductor to the chassis as shown 
in the drawings. 

Clarenxe J. Jones, 
veiaitd 9, Ohio 

BIRDIES IN A.C.-D.C. SETS 

Squeals and birdies may be elimi¬ 
nated from compact a.c.-d.c. sets by 
replacing the i.f. tube. The old tube 
may test perfect and can l>e used in 
another set. 

Alan McFarlane. 

Abcnfven, S. l)ak\ 

BRUSH B.K.-401 SOUNDMIRROR 

Intermittent noise on playback and 
recording has, on several occasions, 
been traced to a bad plate resistor 
(220,000 ohms) in the first 6SJ7 am¬ 
plifier. A 'li-watt resistor was used in 
the original circuit. Replace it with a 
1-watt unit. 

Albert Howe. ‘ 
VaNCOMi’cr, B,C^ 

TELEVISION INTERFERENCE 

Look around for old-fashioned clear 
tungsten lamps when unable to identify 
or localize the source of television in¬ 
terference. One such lamp caused tw*o 
entirely different interference patterns 
on two receivers in one installation. The 
offending lamp was removed to the 
service shop where it produced a third 
interference pattern on a set there. 

R. L. CONHAIM, 
Daytoo^ Ohio 

STABILIZING THE MODEL 900 VOMAX 

Early models are unstable on the 
12-, and 30-volt a.c. ranges. This 
instability can be cured by inserting a 
1-ohm resistor in series with one of the 
().3-volt heater leads. This reduces the 
voltage and increases the life of the 
tubes. 

Wilbur Hantz, 
Columbus^ Ohio 

(The McMurdo Silver Co. has in¬ 
stalled a 0.9-ohm, 1'/4-watt resistor in 
the filament lead of the latest models 
of the Vomax.— Editor) 


Here is jusc the kind of adver- 
j rising for your service business 

that you’ve been looking for! 

'*Your Alot/ey^s W^ortb in Csood 
RaJio ttud Television Service" is 
a handsomely 2-color litho¬ 
graphed 16-page booklet that 
tells Customers a lot about serv¬ 
ice they probably never realized 
before. It shows why good serv¬ 
ice is worth good money. It 
explains the large amount of 


costly equipment needed to re¬ 
pair complicated modern re¬ 
ceivers properly. And it demon¬ 
strates to set owners exactly why 
and ho\v the best service is 
cheapest in the long run. Each 
copy can be prominently im¬ 
printed with your name and 
address. Eill in and mail the 
coupon for sample copies and 
details—or see your Sprague 
distributor. 


V 


Write for 

FREE 

SAMPLE 


i 


Dept. RE-119. Sprague Products Company 
North Adorns, Moss. 

Please rush me a free copy of your new booklet "Your Money’s 
Worth in Good Radio ond Television Service" and exploin how 
I can obtain additional copies for distribution to my Customers. 


Name_ 

Address^ 


City, Zone_ 


. State. 


NOVE M BER. 1949 












































This fast-growing science of RADIO, TELEVISION, RADAR 
and ELECTRONICS, offers tremendous opportunities, and in no industry is 
RADIO-ELECTRONICS more important than in aviation. A skilled technician 
who knows the modern application of electronic devices, as used in the aircraft 
industry, is always in demand , , , not only in aviation, but in many other 
industries. Many large organizations call on Spartan regularly for graduates. 
Often, students are hired months before graduation. ^ 

Dont conjsise the RADlO^ELECTROSlCS course offered by f 
SPARTAN with other courses, offered anywhere! As a graduate from this t 
famous school you will know the application to industrial control devices; / 
to the search for petroleum; and the important uses of radar, television ^ 
and other electronic equipment. 

SPARTAN offers two complete and thorough courses. 

You will work on the most modern and complete equipment. You will 
build equipment. You may join the SPARTAN "Ham” Club. Either 
course prepares you for Federal Communication Commission license / 
tests — first class radio telephone, second class radio telegraph, or class / 

”B" radio amateur. / 

/ 

/ 


/ 

/ 

/ 

/ 


/ 


SPARTAN’S 21 years of teaching civilian and 
army personnel is your assurance of receiving the 
best possible training in the least possible time. 
Yot/ll not need MORE than Spartan training — you 
cannot afford to take LESS. 


BIG CATALOG— 


I 

I NAME- 

I 
I 
I 


ADDRESS- 


SPAR TAN 

SCHOOL OF RADIO AND ELECTRONICS 


CITY- 


. STATE. 


ElUltE IT ElflNfEHKS 

Mk.i IV 


D*pt. RE-lly 


C. r. APPROVED-Wrir# TODAY fI nhhrnvtii^n 


Tl 


CARTRIDGE 


WITH THE EASILY 
REPLACEABLE STYLUS 


• 

A STYLUS FOR EVERY PURPOSE 

Hare's the wide range variable reluctance pickup you have been 
waiting for. It features a removoble and replaceable stylus to permit 
use of the cortridge with oil types of recordings, LP microgroove rec¬ 
ords and commercial pressings. Change the siie of the ball point as 
desired without altering the fine quality performance of this pickup. 

A high fidelity pickup offering flat response (meets FM specifications), 
low distortion and featherweight needle force. Response is velocity 
responsive to above 12000 cps. Needles available with .0010" ball 
point radius for microgroove records, or .0015", .0022", .0025", .0030" for conventionol recordings and 
pressings. The cartridge has standard holes for mounting on tone arm. See it at your jobber 
or write for Bulletin No. MIM. 




THE ARM WITH THE SLIDE-IN 
CARTRIDGE HOLDER 
Ballbearing Record Arms with the new 
Slide-in Cartridge holder requires no 
soldering and fits all types cartridges. 
Quick acting weight adjustment far all 
type records, standard and 
LP. Made in two sizes for 
records up to 12” and 17”. 

See your jobber or write 
far Bulletin I72M. 


CLARKSTAN “INDIVIDUALLY 
SHADOWGRAPHED" STYLII 

Clarkstan finer quality stylii are the result of 
expert craftsmanship and repeated checking 
for close tolerances after each cutting and pol¬ 
ishing operation. Only highest quality sapphire 
rod is used. Entire cone is polished and tip is 
super-polished. Only Clarkstan 
offers a wide selection of tip 
radii accurate to .0001". Our 
diamond points ore made from 
only the finest entire smoll dia¬ 
monds available. See your job- 
berorwriteforBulletinNo. I70M. 


ELECTRONIC LITERATURE 

Any or all af these catalogs, bulletins, 
and periodicals are available ta you if you 
write ta us an your letterhead (do not use 
postcards) and request them by number, 
it is necessary to send only the number of 
item you wont. We will forward the request 
to the manufacturers, who in turn will send 
the literature directly to you. This offer 
void after six months. 


NV-I—VIBRATOR GUIDE 

The Mallory Vibrator Guide is a 
40-page book listing receivers using vi¬ 
brators, with the correct type of vibra¬ 
tor for each. Notes are included on 
installation, building a vibrator tester, 
and servicing auto radios.—15< 

BlO/120 

NV.2—ROTATOR FOLDER 

This 4-page folder—published by the 
E. F. Johnson Co. describes their Roto- 
viatic beam rotator and amateur an¬ 
tenna .—Gratis 

NV-3—PARTS CATALOG 

This is a 128-page catalog of standard 
radio parts of many manufacturers sold 
by Bill Sutton’s Wholesale Electronics 
in Fort Worth, Tex., at standard “net” 
prices .—Gratis 

NV.4—SPEECH CLIPPER BULLETIN 

The Electro-Voice Bulletin No. 145 
describes the advantages in limiting 
audio modulation peaks in amateur and 
emergency communication services. It 
describes the uses of the Model 1,000 
Speech Clipper .—Gratis 

RADIO-ELECTRONICS for 
























lUisicellaiiY 




NV-S—RESEARCH WORKER 
Aerovox Corporation has resumed 
publication of Thv Aerovox Research 
Worker, a monthly technical publica¬ 
tion dealing with various aspects of 
radio and electronics .—AvaiMbk to 
UKUfuf net avers ttpon request. Gratis to 
interested parties with indorsement of 
a radio parts deale*\ 

NV-6—FOR TV TECHNICIANS 

The Care of Television Castomers, 
a handbook on courtesy and proper 
handling of television customers, has 
been prepared hy the RCA Service 
Company for use by T\ technicians. 

NV.7—CLAROSTAT CATALOG 

Catalog No. 49 has 15 pages describ¬ 
ing and illustrating the various types 
of fixed, adjustable, variable, and flex¬ 
ible resistors made by Clarostat Manu¬ 
facturing Company, Inc. Also included 
is a description of the Clarostat beam 
bender designed for use with 10-inch 
C-R tubes.— Gratis 

NV-8—WORKSHOP TV ANTENNAS 

An eight-page illustrated catalog de¬ 
scribes the TV antennas and acces¬ 
sories made by The Workshop Asso¬ 
ciates. Inc. A short section on tele¬ 
vision receiving problems illustiates 
some of the antennas that may be re- 
ciuired for good reception in certain lo¬ 
calities, Graphs illustrate the radiation 
pattern and standing-wave character¬ 
istics of the antenna systems.— Gratis 



ACORN 

HEADQUARTERS FOR TOP VALUES 



CE MIDGET CONDENSER 
Double Bearing 
cap 8 mmfd Max 
mrafU 69c ea; 3 for S2.40 


TRANSFORMERS 


—a* M^ed in Uiininnt TV. Thc.se are NOT 
Sureninicnt surplii.s but biatid iip\v iraii$- 
foiiticrti lilted hy Dummil in ilieir TV seis. 
These ui'C ito'v heliii.' sold :il a rraelioti 
or ibi'ir orlt^inui cosi 

POWER TRANSFORMERS 
Slock «2Q-II 
ITl. no 50 60 Cy. 

•J500 V. Ins. 

Sec. 1000 0 1000 10 ma. 

.5 V, 3 amp, 

4 -'J 5 V Windiimii 
Stock r20-304 
J’ri. 110—.511/60 Cy. 

Hec. !iU0 V, ct. 175 raa. 

5 V. et. ® 3 amo. 

R.3 V. ct. 3 aroj). 

Slock r20D-4716 
Mri. 110 ’.0 60 ry. 

See. 860 V. ct. 325 m*. 

2500 \ T. ( 

Stock -200-4921 

|‘r‘ 110—:.0 fi 0 Cy . 

S.?*.. 800 V. pi. (t^ 325 ma. 

.5.0 V. Cl. @ 6 amp. 

< 3 V. g amp. 

6.3 V. (a> 1 amp. 

2500 V. Te<d 
Stock r20D ll325 
Kri. 110-50 60 « y. 
sec. 850 V. ct. (n) 215 ma. 

(Winding tapped at 760 V 
Cl. 17 5 ma.) 

6.3 V. ® l.r* amP 
5 V. (S> 6 amp. 

5 V. 3 amp. 

HIGH VOLTAGE TRANSFORMER 
Stock r20O.II086 
Klectrostaticaliy Shielded 
l*rl. 110- 50/60 Cy. 

Sec. 4400 V. (ii> .5 nia. 

2 5 V 1.75 amp.—12 KV Tesd 
2.5 V. O 1.7fi amp.—12 KV Teat 
1‘erfeit for Hlkh Voltage A|g 

I'm^er supply fur projection 0 

8.T.O. transformers 
Stock Z20-58 

llo^^. pulse irans. vl ^7 

Klectrlcoil ^1629. 


$ 4.95 

$ 3.79 

$ 5.95 

$ 8.49 

$ 8.95 


FILTER CHOKES 

Stock r21.1O0. 2n h- l ma-4ElO ohms DC. S2.49 

Stock 31.13S. JO ttv .,1 I'H) 111 . 1 - 20l> «hms DC. . I. 4 S 

Stock -21-329. 10 Hy 173 rii.i— 70 Ohms DC. 1.97 

Stock -21*330. JiJ Hv MO ma—lOO Olims DC. 1.19 

Stock rai.331 o Uy O :u:> ma—>05 ,»hnis DC. . 2.95 

Stock r20-401. iC Hy H 300 ni.i—IOO ohnis IX?. 3.29 

Siock -.aiC-12970. .% iiv £3 -lOO lua—ttO t>hms DC. 2.95 

Stock -21-129. HO IIV « 30 ittt,—'JJOi) Ohms DC. 1-59 

Auttio Ncactor 

Stock .r 21-390. My (•• m,i 

JO “■ iii.i>iiU)iini—♦l.'iOO ohms DC . .9« 


NATIONAL RF CHOKE 

It ir.4 f for (lw“ 20 40 .. ;.l 80 

nu’tei UunrJ. | mtli; <u> Onit 

mtis 49c ea; 3 for $1.35 

67 SPEAKER 
Qu.ini-Nichol>. Alnioo r, MuCuft. 

8 ohfii vc . 52.39 

RCA DEFLECTION YOKE 

20l'n2 tisCil fur r.TP4 DroJertto!. 
tiiht's. VerV 8l*eci*l.$3 89 

FILAMENT TR. 
stock S20C.4933 

Pri. I JO— .*io no f . 

Sec?i. O-.'T V’. M 7 flmP 

2 '‘••tnOInCx. $2.95 

Stock r20C'>1058 

I'rl. 1 lO—.-.O no Cy. 

S«*c. O..! V. ^ 1 . Jo 

r.ised $J. 1¥ 

Stock r20.307 

Pri. 1 10_30 60 Cy. 

15 V. ^ 7 nmp. 

Tat Ped .1* follows from C.T. 
6.3 V. (a) 7 aotp. U Htilo of rl. 

1.2 V. « 7 iimp. from 6.3 V 
.•^rnlott io#ntlof .9»o«in»i,irv $4.4$ 

ANSFORMERS 

stock =200.4707 

Pri. ll0_5O/6OCy. 

Sec. 6.3 V. ^ 6 «mp_lOflO 

V. Test 

6.3 V. ® 3 amp—lOOO 

V. Test 

3.0 V. ct. 6 amp 

1500 V. Test $2.95 

Stock X30.130 

Pri. no— SO/GO Cy. 

Sec. 6.3 V. ct. 10 amp. 

1600 V. ins. 

Thor<l.irsoo rT-19F09 $2.95 

A.F. VERTICAL 

OUTPUT TRANS. 

stock =20.374 

f50d with DctlrrtiOn >okp HCA 
201 Dl. S2.9S 

horizontal sweep 

OUTPUT TRANS, 

Stock =200-4706 

For use with Deflection yoke 
RCA 201 Dl.S4.‘S 

horizontal blocking 

OSCILLATOR TRANS. 

stock =20-17 

' Winding. 321 Turns #28 
Rnstinrl wirr- ChirOfTo Trsn>.. 
Co. =5227 . .97.89 

STEP-UP. STEP-DOWN 
TRANSFORMERS 
110/220—220/110 
lOO W %2 

ISO w. 3.39 

2.50 W 3.99 

*00 W 


Sl.ineor output transrormre. OL6 P.|>. parallel 30 watts output. 

Noire coil tapped ^ •>-8-15-500 ohms ImP. Upr. mount. 
Ol.no.n. output tr-insformep, 20 %vatls output. V.C. tapped 

@ 4-8-1 5-2.>0-.>0O ohms Imp. UPr. nit. S2 19 

St.'incor inier-sf.nge Ir.-msformcr. p.p pj.ite to p.p. trrids 
mount . . ' 

.PXONE: worth 4-3270^ _ ' ‘ ' 


ACORN ELECTRONICS CORP. 

76 VESIV ST.. DEPT. RE-ll NEW YORK 7. N. Y. 


TFUIMS iOCi- cash with order. Balance C.O.T 
/II pcices P.O.H. our warehouse in New York 
rv. No orders under $2.5(1 



All merchandise subject to prior saJe, 
minimum order $2.00. No C.O.D. or¬ 
ders accepted. Michigan residents 
must add 3 Percent State Sales Tax. 


CATHODE RAY TUBE 

bargains 

ALL NEW GUARANTEED 
3 CP 1 (Indicator Screen) 

3 FP 7- A 


Add 25t: each ro cover poitogc and handling 
on oil 3" tubes, 35c each on oll 5" t„bei 
50c each on T' tubes. 9 Gp 7 shipped Enpreii, 
charges collect. 


BRAND NEW FLAMEPROOF 
TELEGRAPH KEY 95c POSTPAID 




ARC-5 CONTROL BOX 

Brand New in original cartons C-30/ 
ARC-5 Push Button control box with 
7 push buttons and selector switch. 


NEW 2 VOLT BATTERY 

Brand new, compact, spill-proof with 
built in hydrometer, dry charged (just 
add acid) $1.25 ea<^. Add 35c each 
to cover Postage and Handling. 


NEW ANTENNAS 

New AN-131-A Collapsible 10 feet. 8 
inches steel antennas 97c each plus 35c 
each to cover Postage and Handling. 



NEW WIRE BARGAIN 

$2.00 

525 feel Brand New Telephone Wire. 
3 conductor braided insulated copper 
and steel telephone wire. It is of copper 
for conductivity and steel for strength. 
Worth at least 3c per foot, yet due to 
an exceptional buy we can now offer 
il at less than 1c per foot. (Shipped 
Express, Charges Collect). 

TRIFLE TUNING HEADS 

BC 450 triple remote control box for 
Command Receivers (SCR 274 N Se¬ 
nes). Equipped with 3 tuning dials, 3 

volume controls, and 6 selector swit¬ 
ches. Used, but in excellent condition, 
a steal at only $1.50 Each. (Add 25c 
each to cover postage and handling). 

NEW TUNERS 

New Broadcast Band Push Button Tu¬ 
ner (used in 1947 Studehaker Radios) 
$ 1.26. Add 35c each to cover Pottage 
and Handling. 




6532 EflcNichols 
PetroiMZ'MicK 


NOVEMBER 1949 











































ELECTROLYTIC 
D.Y, TYPE LUO TERM, 
18c eo. 10 F«r $1.50 

M^D. VOLT MFD. VOLT 
30 2SO 40^40 ISO 

40 200 40^20 150 

40 300 30 4SO 

2k20 20 10 300 

204- lO ISO lO 200 

30-)-30 35 S 450 

404-40 35 40 250 

40 400 40 150 

50 300 40.30 150 

3k10 ISO 35'40 25/200 

2k 20 25 2x40 ISO 

30-IS ISO 


25c eo. 10 For $2.25 


3x10 
225 
30/30 
30 30 
3x30 
30 J.20 
30/30 
10/50/100 
15-15/30 
15-15/40 
25-25/10 
20 - 20/10 

2x20 
30/30 
10-20 20 
10-15 20 
15-15/30 
10-10/30 
3x10 
3x5 
13 
15 
10 
30 
90 

40 4.20 4.20 
40 20 
40 25 
40 30 
lO'SO lOO 
10 / 10-10 
le 


20 

19 


300 
15 
350/35 
350 
150 
150 

350/35 
450/100 50 
350/35 
150/25 
25/350 
50/400 

150 

400/35 

350/25 

350 35 

250/35 

350 20 

ISO 

ISO 

535 

450 

450 

529 

ISO 

150 

150 35 
200/25 
ISO 

3SO/100/5Q 
35/150-150 
450 
350 
250 


NIFO. 
2x90/30 
150-30/6 
120-60-30 
3x30 
2x20/20 
20-9/35 
40-30/20 
404-104^ 10 


VOLT PRICE 
200/50 S-69 

25/50 
150/25 
450 
450/35 
450/35 
450/35 
490 


40 40/25 475/400/50 
40/20/25 450/50 


.49 

.49 

.59 

.39 

.49 

.59 

.09 

.59 

.59 


40'40/16 450/400/350 .99 


4x30 450 

2x30-15/20 400/25 
30-15-10/20 450/25 


3x10/10 

3x10/30 

80/40 'ISO 

2x80/60 

150-50-35 

20-10/50 

2 x 20/20 

40-30/30 

40-40/25 

40-10/80 

40-40-10 

40-30-10 

3x15-30 


450/25 

400/29 

400/90 

290 

150 

450/50 
400/35 
400/25 
400/25 
450/150 
450 
450 
300 


.98 

.79 

•I® 

.69 

.69 

.98 

.65 

.49 

.49 

.59 

.59 


3x30/20x10 450 


CONDENSERS 
MINICAPS PIGTAIL 

MFD. 


VOLT 
450 
300 
350 
4 50 
525 
350 
525 
450 
100 

IS 

450 

350 

400 

150 

150 

50 


PRICE 

5.49 

.45 

.49 

.50 

.59 

.40 

.24 

.20 

.25 

.40 

.30 

.30 

.15 

.30 

.15 

.lO 

.14 


DS TYPE CARDBOARD 
w/LONG PIGTAILS 


VOLT PRICE 

450 9.45 

150 .55 

150 .34 

350 .45 

150 .40 

350 .49 

150 .43 

ISO .42 

250 .49 

150 .42 

450 .55 

150 .79 


MFD. 

2x10 
3x40 
20-20 
22-20 
30-30 
32-32 
30-50 
40-20 
32-32 
40-40 
32-16 

3x40/10 _ 

SO-4O-30 too 150 25 1.25 


9-9'25 
30-20/20 
30-16-10 
50-30 
3x50/20 
8 

16 

30 


450 75 1.25 
450/25 1.25 
200/25 .50 

350 .55 

150/25 .59 

450 .35 

450 .40 

150 .19 

450 .40 


ROTARY 
BEAM 
COUPLER 

RF Coupler 
rotation I 
turn coupling 
link. Plastic 

case mount P" J2«95 
side. Price. 'i'*—• 



T.V.TranttormPr, 7* 
or g* xcope, 3000v/ 
MA.720vet/200*6A. 
e.4/B.7A. 9.4/9A, 

5/3A. 1.25/3A. 

. $ 6.95 


n 


TOP TRANSFORMER BUYS! 

Power Transformeri~ll5\750-60 cpi Input 


:70 V 

.0025 

2.5V/aA 

$1.96 

550 VCT 

.050 

0.3\7.5. 2.5VCT/1.76 

2.49 

2x2rtOV 

.350 

2x20 V/. 01 

2.49 

11 over 

.1110 

rt.ar/IO. 2.5\ CT/7 

3.45 

l*.xUOV 

.010 

•i.3V/2.3. 212.5/7 

3.45 

.'l.'lUVfT 

.100 

t:.:tv/l.s, 6.3V/.6 

2.29 

r..'(OvcT 

.040 

5VOT/3 

2.95 

70UVf’T 

.017 

JV0T/3A 

2.25 

j.-lliov 

.004 

2.5/2A 

8.49 

lOOVfT 1 


rt :(V(T/10. 40\7.1 1 

3.49 


.1 

iSVf'T/.1.18-6/1.6.3/.1 f 

i 500V 

.160 

2..'iVrT/12. 30V/.01 

6.95 

iiHovrr \ 
r.w. loovj 

.250 

0.3V/I.C ) 

6.95 

:nv 


6.;{\72 

1.79 

.>25VrT 

.190 

3VrT/3A 

3.95 

soflVf'T 

.150 

.3V/3.\. 2.5/2A 

3.95 

Ux^oov 

.042 

5ri\7l23. 4.3V/3.5 

3.93 

.'.H.'iV 

.1)86 

3\- a. fi.a\76 

3.95 

lOStiVfT 

.035 

6.:t\7I.2. 6.3/1.2 

5.95 

tlrtOVCT 

.133 

i:.::V( T/3. .3Vrr/3 

3.95 

1120V<'T 

.600 

2\-.\ ('T/»;-2. 0.3VCT/3 1 
•:.:;\7.300 / 

14.95 

l*15VrT 

.:too 

7V«T/6 

2.29 


Plate Transformers—Il.'iV/Sd-fin ops input 


' ult.^ Out 

.\iiiii. 

Kacli 

VoU» Out 

.\iup. 

Each 

t;5v 

.500 

$1.49 

70 V 

1. 

$1.95 

500 vrT- 

1 .... ... 


lOOV 

3. 

1.95 

o:,rtV(n' 

f .i.iU-.OlO J.UU 

1«20V<'T 

.400 

11.95 

2 X 1.30 V 

2x-9in 

4.25 

246V(’T 

.880 

3.85 

fiOltVCT- 1 
2.30 Vf'T 1 

.oir.5-.077 

( 

J 2.49 

121V 1 

126.:iV- > 

l.SA ] 

■ 2.25 

tlHOV 

.4.30 

4.95 

i:i2V ) 

1 


1470 Vi'T 

1.2 

24.00 




Filament Trantformers 

— 113V/5n-60 CPs 

Input 


Rating 


Karh 

Hating 


Each 


J..*V/5.\nV 
fl.3/2.\, 7'<V/.300 

r>V<’T/2UA 

IV/IBA. ::.5\71.:5 \ 

IIV INS J 

5\7li:.A 

:.2V/7A. <:.-J\ 7 io. (1.4/ 
mv/ia 

fi.3VCT/l. ii.3Vi’TTA 
(l..TV/.’.A. (1.3V/IA 

fi.3VrT/lA / 

5V/HA 

)1.3VrT/IA. 5\72A 


$1.79 

1.79 

1.49 

5.49 

4.75 
12.95 

“6.95 

2.75 
2.25 
2.25 


iov<*T/.:{:io. I 
:{iV4’T/.3>«i / 
ii.:V2.r.. 2x2..v: 
2i2.5\‘CT/6.5A 
2..-»\7l.:jA. 5\7 ::a \ 
ti..5\7SA, y.jV/.GAf 
1«VCT/13A. \ 

lovl'T/a.iriA / 
rivrT/i:t.5A, \ 
2x.'iVCT/t;.75 f 
i.:iv/.flOfti ivVA 
ft.:iV('T/.(;A. r.\72.\ 
(:.3V('T/2A. \ 
t:.3\7’T/2A f 

6 .:{V/ 1 A, G.:tv/ 1 A 

fl.3V/2.5A. 2.5\77A.I 
2.5V/7A i 


$1.95 

3.25 

3.25 

3.85 

6.95 

6.95 

2.95 
1.8$ 
2.45 

1.95 
3.25 


XMTR 
COILS 
AIR 

WOUND 

60 MTR Bar Prong 100 w 
$1.19 

40 MTR 5 Prong 50w plug 

in socket .$1.19 

160 MTR 5 Prong 50w plug 

in socket .$l.lv 

40 MTR 3 Prong Bar lOOw 
$1.19 

;;I54R m.BhSMC. 500w 

$1.19 

;ri54R 8.3-10 MC. 500w 

$1.19 

aC538 2^3.5 MC 300w Fix. 

Link .$1.19 

= 1735 2-3.5 MC. 300w Var. 

Link .$1.49 

= C390 5-7 MC. 300w Fix. 

Link .$i.l9 

160 MTR Bar Type lOOw 

$1.19 


BIRTCHER TUBE 
CLAMPS 

936C 926—Cl 

926-16 936-All 

936—81 926—CIS 

926—82 936—Cl 3 

926—89 9298 

9268— 16 

9269— 14 «a. 13c 

936C—19 100 tor 513.00 

936A 


CNDSR SPECIALS! 

MFO. 


VOLT 
600DC 
600DC 
40OOC 
5O0DC 
330AC 
3000C 
ISOODC 
lOOODC 
tOOODC 
ISOODC 


PRICE 

5.29 

.30 

.25 

.27 

1.95 

1.00 

1.05 

1.95 

3.35 

3.35 


.00025 

.00027 

.00075 

.0005 

.0004 

.00004 

.0004 

.Ot 

.0039 

WRITE 


5.35 


MICA 

2SOOVT 
2500VW 
5000VW 1.35 

8000VW 3.00 

30OOVW .87 

asoovw .40 

6000VW 3.35 

50OVW .39 

60OVW .29 

FOR MANY OTHERS 


WHIP ANTENNA 



WRITE FOR new 
FLYER AVAILABLE 
NOW. 


BARGAINS 

GALORE 


RECTIFIERS 

KS OI>'JO, 20 MA. Twentv 
12V IM^^s. lAx* l>la. Two 
xtacks, om- *if ."i other l."i 
illxt x for TOno. I'riri! 53.49 
Kert. in 7. IVAC-Out 2.4V 
,3A Gal. 0l2mt Dual .St-l, 

Prlre .51.49 

Rt-ri. Full Wave In. ISOVAC. 
OUl laoVDC. .4A. 

l^rire .53.49 

Iterl. Dual Intuit 2.2Vfiv 
I.-IA: Out w fi-.'i V for SCR 
72«. I’nre . .51.43 


CRYSTAL OlODES 
IN31 51.00 lO for 59.30 

IN23 1.50 lO fur 14.00 

• n 26 3.00 lO for 37.50 


DYNAMOTORS 

«vlti/240v0m / loOina f 12.-| 
Malntmr I2&24\ III AiiOvihil' 

r.Oma SKW lliKlT Al.SICO 

P-Mami Girt.53.49 

MANY oTJlCItS IS STOCK. 


932 PHOTO TUBE 

Gas IMintntUbe 
hiivmir Si re- 
anoiise, oartlcu- 
larly xenxltive to 
Ri-fl ailrt Near Iti- 
frarert Rartlailon. 
Can lie Unert with 
inviitnlosrenl lliriii 
sou rCC, 

5*prt for Data. 

Price. 

1919-1619-1619 

Octal Bate Pentoq 91c 
Aversatile High Perve- 
anc* Tube, Hew, 5 for 51.00 


75e 


Higoin Dyn 
Mike Xfmr 

UTC/Supt-rKler 3wrtii 60orT 
4:4000 ohms tapport 2.~i0& 1 ."lO 
ohms. Putty Shlelrtert 

2 for..9Sc: tl> for..54.50 


KIT VlTItEOfS \V\V 
RKSiSTuRS .20 for 51.00 
KIT .'SOCKETS AS STD 
(rt-7'A-llh . . .25 for 2.49 
KIT rciWKR RDKOS. 

2ri&riO\Vatt . .6 for 3.49 
KIT KOTA 11V SWITCH* 

KS ASSTD. . . .6 lor 1.75 
KIT SILVKR & MICA 
CONDSRS . . 50 for 2.00 
KIT SI1.VF.R MICA 
CnND.SRS ..30 for 1.50 
KIT CONTROLS .'10-2 
mejf l*OTS ... 10 for 2.00 
KIT I.UGS l.ARC.F> 

RADIO Elec Tvpe 

lOO for 1.00 
KIT HCr SMALL 
R\DIOTVRE.300 for 1.00 
KIT toil. FORMS 
htpiill IIP ... .50 for 1.00 


The only book that covers 
the entire field 


ELEMENTS OF 
SOUND RECORDING 

By John G. Frayne and Halley Wolfe 

A comprehensive and up-to-date work¬ 
ing tool for use on baste sound 
problems by the designer, operating 
engineer or technician. 

The authors present in detail those 
subjects which belong to the restricted 
held of sound recording and repro¬ 
duction, and which are not discussed 
in books devoted to the allied fields 
of electronics, radio engineering, etc. 
Other closely related subjects such as 
electromechanical analogies, acoustics, 
vacuum tubes, and 
audio amplifiers 
are also treated. 

1949 

6S6 pages 
483 illus. 

^8.50 

10-DAY EXAMINATION 



J ON APPROVAL COUPON \ 

■ JOHN WILEY ft SONS, INC. i 

■ 440 FDurth Ave., New York 16, N. Y. i 

■ Please send me. on 10 days' approval, a copy ot ] 

■ Frayne and Wolfe's ELFMFNTS OF SOUND 

J RFCORDING. If I decide to keep the book, I ] 

J will remit $8.''0 plus postage; otherwise I will | 

I return the book postpaid. i 

■ Name . j 

B Address. l 

■ City.Zone.State .j 

S Employed by . i 

P (Offer not valid outside U,S.I R-E-ll/49| 




€f<Ui tlOK t "UCCU^ OHX 

BARGAIN 
CATALOGS 

xe tHone^f 

A RADIONIC SPECIAL! 

Stocked* All Bond Conical 
TV Array... at Lowest Cost 

Ifs here! Sefentlttcaliy deiUned. 
precision made, alt-band conical 
TV array — giving tremendous 
gain and absolute nilnlmuin In 
it-rfefence at a cost no greater 
than the usual dipole. Permits 
direct coupling to 72. 150 or 
;iuO ohn) line uiih minimum loss. All dural con- 
iktritctlon. to foot mast Included. Amazingb til QC 
lo(v Price of only... . ., , 

la loti of 3. $11.45 eacb 

Rest (maiity. 300 ohm twin-lead. 100 
feet, 51.85. IQQO feet 511.25. 

JO''-r rtcpi^xlt with order, batanc* C.O.D. 


RADIONIC 

EOUIPAIENT CORFORATPON 


Tribune Theater Entrance 
nOY Nassau Street :i New York 7. N. Y 
worth 2-0421 :: Open dally 9 to 6—Saturday 9-5 

MAIL TODAY! 

1V 

\ . 1 


:i Toto®* .-■ ■■ 

. ■ " sTKTE 

. .. 

eVT^. 


l^aliio (Cljictp-Jfibc gears SIgo 

Jfn ^trnBback |}ubUcauonB 


HUGO GERNSBACK 

Founder 

Modern Electrics.1908 

Electrical Experimenter.1913 

Radio News. 19I9 

Science A Invention. 1920 

Television .1927 

Radio-Craft.1929 

Short-Wave Craft .1930 

Television News .1931 

Wireless Association of America.1908 


Some of the larger libraries in the country still have 
copies of ELECTRICAL EXPERIMENTER on flio for 
interested readers. 

In the November 1915 issue of 
ELECTRICAL EXPERIMENTER 

Increasing Wireless Range by Kites 
Wireless Telephony Now From Wash¬ 
ington to Honolulu 

Construction of an Inductive Tuner by 
Milton B. Sleeper 

The Amateur Radio Station Which 
Aided Uncle Sam 

A Machine That Captures and Holds 
Wireless Talk 

The Smallest Loose Coupler 
How Wireless Waves Travel Around 
the Earth s Curvature 
How to Build a Wave Meter by Samuel 
Cohen 

Loading Coil Mounted on Slider 
A Home-Made Tuning Coil by Samuel 
F. Dunn 

An Efficient Detector by William Guier 










































































— People 

Dr. Oliver D, Sledge has heon ap¬ 
pointed to the staff of the National 
Bureau of Standards, where he will 
<lo research in the Microwave Stand¬ 
ards Section of the Bureau’s Central 
Radio Propagation Laboratories. 

Formerly a professor of electrical 
engineering at the Georgia School of 
I’echnology, Dr. Sledge will engage in 
research on microwave attenuation 
standards for frequencies above ‘100 me 
and on radio measurement methods. 

He has done extensive work in elec¬ 
tronic and radio engineering, including 
electronic digital computer circuits and 
radar equipment. Before he joined the 
Bureau, Dr. Sledge was Associate Pro¬ 
fessor of Electrical Engineering at the 
Georgia Institute of Technology, where 
he also conducted radar research. 

Octave Blake, president of CORNELL- 
Dubilier Electric Corp., South Plain- 
field, N. J., was elected chairman of the 
board of Radiart Corp. of Cleveland, 
Ohio, a wholly owned subsidiary of 
Cornell-Dubilier. L, K. Wildberg, for¬ 
merly vice president and general man¬ 
ager, has been advanced to the post of 
Radiart president. 

The parent com¬ 
pany bought all the 
stock of Radiart 
from Maguire In¬ 
dustries in 1948, 
and continued its 
operation as a man¬ 
ufacturer of tele¬ 
vision and automo¬ 
bile antennas and 
automobile radio vibrators, with Mr. 
Wildberg as vice presi<lent. 

John V. L. Hogan, president of Sta¬ 
tion WQXR, New 
York, has with¬ 
drawn from the 
management of the 
Interstate Broad¬ 
casting Company, 
operator of the sta¬ 
tion. He will con¬ 
centrate his efforts 
on facsimile and 
other fields. 

William Warren Davis has been ap¬ 
pointed to the Electronics Division of 
the National Bureau of Standards, 
where he will do research on the high¬ 
speed electrostatic memory of the elec¬ 
tronic digital computing machines. His 
work will include tube characteristics 
and general applications. 

Before he came 
to the Bureau, 
he was engaged in 
research on com¬ 
ponents for electric 
fuzes and has de¬ 
signed and devel¬ 
oped equipment for 
vacuum-tube meas- 
ments. Davis was 
on the staff of the 
Naval Ordnance 
Laboratory at White Oak, Md., from 
1947 to 1949. He was an electronics en¬ 
gineer with the Naval Research Lab¬ 
oratory from 1942 to 1947. 






SOLVES EVERYDAY 
PROBLEMS 
HELPS YOU GET 
AHEAD IN LIFE 


How many times have you lost money because of a mis. 
take in figuring? Do you know how to figure Quickly and 
correctly? Can you figure discounts, interest rates, taxes 
and all the other calculations you meet up with in jrour 
daily life? 

Are you having trouble qualifying for Civil Service Exams 
or Armed Services Promotions, because you're not up on 
mathematics? i 


Here is the book that gives you a good background in 
mathematics: that takes all the Irritation and drudgery 
out of it. You don't need to be scared of mathematics, 
because here's the subject explained without frills, with* 
out useless computations. Here's the book for men in radio 
jibs; for business men; technicians and craftsmen, explain, 
ing and answering everyday mathematic problems in easy* 
to-understand words and illustrations. 


Yes. it's the key to a simple understanding of mathe¬ 
matics. It’s a real home-study course in mathematics for 
the man who's alerf to its importance in the world today. 

ELEMENTARY MATHEMATICS I 

• CASV — SIMPLIFICD — PRACTICAL • 

I CONTENTS OF BOOK-1 

I CNAPTEW II. Kortorinc and ConcellRtion—Fractions I i 

I '*'• Metric Syatem. | 

I CHAPTER IV. How Ui Measure .*<\irfacea and Capac- I 
• Ity .Gcometryl. 

1 CHAPTER V. Powers and Involution—Roota and Evo¬ 
lution. 

■ CHAPTER VI. Mathematics tor the 
Manual and Technical Craftsman 

I —Thorinometer r o n v c r a J o n a— 

Grapha or Curve Plntt inir—Loi;. 

I arithma—Uae of the Slide Rule. 

chapter VII. .Special Mathematics 
f«>r the Radio Technician. 

I CHAPTER VIII. Commercial Calcula- 
k tions _ Interests — niacoiinla — 

I .Short Cut Arithmetic. 

CHAPTER IX. Welchta and Mena* 

I urea—Uaeful Tahlea. 


1 9} < Ai. .f nai.p.A.Amr neec. 

/I Con t'arrifd 
«i« Ymur t’otkH. 


9 ia.) 



Send Stamps, Cash or Money Order. 

Hand feday far >'«yr <'«pv jHi ■■ 

af TKia T E ^ U I C A Y 


no N. Frathlii St. CNut*. i Hi- | 
•J 




AMmm 

Studio IMicraphones 
at P.A, Prites 



BROADCASTING 
RECORDING 
PUDIIC ADDRESS 

"Thd uffimofd m micro- 
phond soys 

Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

• Shouf right Into the 
new Amperlte Micro, 
phone—or ifond 2 feet 
owoy—reproduction is 
atways perfect. 

• Nof effected by 
ony cfimotic condifloos. 

• Guoronteed to wHh- 
Btond severe 'Itnocking 
oround.*' 


"Konfak'' Mikes 
SKH, list $12.00 
Mode) KKH, list $18.00 


jMflyj ne. 

341 pROAbt^AY I NEW YORK II N Y 
C-anddO-A nIdi Kfidla-Carp., Lsd., J64 King £1. W..TDrofllD 



send coupon or 

PENNY POSTCARD FOR 
FREE MANUAL TODAY! 


HOW TO GET THE 
MOST FROM 
YOUR RADIO 
«*KN0W-H0W*’ 


I 

I FEItER EHGIHEERIHQ CO.. Dept. IIRC9 

I 94$ Georg* $1., Chicago 14, Illinois 

j Plenyc IH’SH mv FKKF cop.v of “Th* Inalile Sti>ry** 

I 

I Name .. . 

• 

I AfMrCAA.. 

I City.VUine . . . . 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


(ac>orge R. Sommers, formerly direc¬ 
tor of Pacific Coast sales for Sylvania 
Electric Products, Inc., has been ap¬ 
pointed assistant to C, W. Shaw, gen¬ 
eral sales manager of the radio tube 
division, according to an announcement 
by R, H. Bishop, vice-president in 
charge of sales. 


LgmmM 


TRAIN QUICKLY! 
{OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 

Come to the Great Shopi of COYNE in Chicago duf* 
ing our 50th Annivernary Year! Get quick, practi^l L 
trainif^ in RAOlO*TKLEVlSlON or ELECTRIC f 
ITY G 1 Approved. Finance plan for non-veterao" 
Mall Coupon Today for complete details. 

NOT **HOME-STUDY” COURSES!! 

You leam on real, full-size equipment, not by mall. I 
Finest staff of trained instructors to help you get | 
ready quickly for a better iob, a fine future. 

TDrr QfinifC Ultp coupon for big illustrated I 
■ miUlli Coyne book on either ELEC I 

TRICITY or RADIO-TELEVISION. Both bookn J 
sent FREE if you wish. No obligation; no salesman I 
will call. Act NOWI " 


I 8.W, COOKE,.PrM. 

I COYNE ElcctricelA Radio School. Dept 89-8iH 
I 500 S. Paulina Street. Chicago 12. Minoie 

I Send FREE BOOK and full details on: 

I □ ELECTRICITY O RADlO-TELEVISION 

l 

I NAME. 


I j ADDRESS. 

CITY STATE 


I 

I 

I 



FI ASH Vi, A^VOCrACe 


DETlCESLIKt.UGEWlT[H4 HJ 


Tam that knoh. Eitinsulsh Ih* n*on 
■loMr. Intlanllr r*aJ Toltai* rlghi off 
dial. hllNt-VOLT mcaiurti SS lo SAu 
« AC. AU# DC. Tall! wlwthar AC ot 
DC. Virtually bunwul-pmof Ouaran 
iMd for 2S,tM houri' oparatton. I’laiilr 
12* a»ilbla t*«t leads and te*i 
A "MUit" ta aivcirteal and ladlv 
04ly SMtsaid! 


NOVEMBER. 1949 
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Patent Pending 


Conduefion Coo/ing 
Increases RecfiHer 
Power Rating 1 Vi Times 

New Electro Model “B‘‘ costs no 
more than the conventional type. 
Completely different application 
of selenium rectifiers aided by 
conduction Cooling, dissipates over 
3 times the heat. The Electro 
Model "B” has proved itself the 
most efficient direct current source 
of power known. Gives instant 
readings, and offers ample power 
to operate any receiver. Peak in¬ 
stantaneous current rating of 35 
amperes (from 50 to 60 cycle 
115 volt power source), permits 
operation of two receivers with 
push button solenoids. 

APPLICATIONS 

Test or operate auto radios, re¬ 
lays, telephone circuits, laboratory 
instruments and many other low' 
voltage requirements. 


ONLi' rrEcrffO has 
AIL THESE FfATUftfS 


I to 20 amperes at 6 volts con¬ 
tinuous duty 

★ Damped volt and ammeters 
(no wiggling) voltmeter 3% 
accuracy 

Less than A. C. ripple or hum 

★ Heavy duty selenium rectifiers 
8 heavy duty power tap ad¬ 
justments 

Heavy duty transformer and 
choke 

6000 mfd. filter condenser 


UNMATCHED NET PRICE S43.50 

See Your Dhtributor or W'fi/eTo 



Piunecr Manufacturers of BatterV Eliminators 

ELECTRO PRODUCTS LABORATORIES 

4507 N. RAVENSWOOD AVENUE, CHICAGO 40, ILL. 


People 


I George K. Konz has been appointed 
I assistant manager of advertising and 
sales promotion of National Union 
I Corf., Orange, N. J., according to an 
announcement by Emil J. Maginot, sales * 
I manager of the 
t company. 

Konz, formerly 
with National 
I Union’s advertis¬ 
ing department, has 
since served as as¬ 
sistant director of 
I public relations for 
I the American In- 
I suranee Co. of 
Newark. 

Lloyd M. Ilerslicy has been appointed 
J director of research for General In- 
I STRU.MENT CORP., Elizabeth, N. J. it was 
announced today by Richard E. Laux, 

■ president. 

Hershey previ¬ 
ously was assistant , 
to the chief engi¬ 
neer at the Halli- | 
crafters Co. in Chi- I 
cago, and prior to 
that was in charge 
of development re¬ 
search operations 
for the Hazeltine | 
Corp. 

C. G. Roberts has been appointed 
product manager for broadcast and 
television equipment for General Elec¬ 
tric’s transmitter division, Syracuse, 
N. Y. 

Eclwarfl Magcd has been appointed 
sales manager of Racon Electric 
Co., Inc., New York City, where he 
will coordinate sales advertising and 
sales promotion, according to the an¬ 
nouncement by Mr. A. I. Abrahams, 
president. Maged was formerly sales 
manager of the distributor division of 
University Loudspeakers, Inc. 

Frank A. 1 tinners has joined the staff 
of Jewel Radio and Television Corp., 
Long Island City, N. Y., it was an¬ 
nounced by Don J. Ferraro, president 
of the company. ^ 

Waller L. Stickel has been appointed 
national sales manager for the re- > 
ceiver sales division of Allen B. Du 
jMont Laboratories, Inc. He w'as for- I 
merly manager in charge of the RCA- 
Victor Division of the Leo Mayberg 
Company, located in Los Angeles. 

Vl'illiaiii K. Kennatigli, who has been 
associated w'ith the radio and television 
production field for more than ID years, 
has been appointed chief process engi¬ 
neer at John Meck Industries, Inc., 
Plymouth, Indiana, manufacturers of 
television and radio receivers. 






REGULATE YOUR LINE VOLTAGE 
TO FIT YOUR REQUIREMENTS 


N-303 VARI-VOLT JUNIOR 
$15.00 DEALER NET 


A voltage regulating Isolation trans¬ 
former to make your bench test volt¬ 
age exactly what you want...on 117V 
line, variable from 95 to 145 volts... 
if line drops to 90, variable from 73 
to 115V....output adjustable in lYz 
volt steps...metered output voltage 
...capacity up to 250 Watts inter 
mittant, 50-60 cycles...for radio and 
television receiver testing at under or 
over voltage...to isolate ’’hash” and 
live ground from AC-DC equipment 
...controled voltage for meter calibra¬ 
tion... speed up or retard heating of 
light soldering iron...and for many 
other similar uses. 

See your local Halldorson distrib¬ 
utor for complete line of replacement 
transformers...exact duplicates televi¬ 
sion and auto Vibrator transformer 
replacements, or write direct to us for 
complete information. THE HALL¬ 
DORSON COMPANY, 4500 Ravens- 
wood Avenue, Chicago 40, III. 


Halldorson 





BUILD nyourseff! 


ossco 

TX.9 

GEIGER 
COUNTER 

KIT! 

Here »t is’ A regular production model 
TX-9 Geiger counter construction kit- No 
jumble of tricky parts- -all sub-assemblies , 
completed Ju.st fit it together One hour’s 
work for an experienced man. This port¬ 
able Geiger counter is the type preferred 
by professional prospectors. Send for com¬ 
plete details now! 

^maha Scientific Supply Co. 


3601 N. 24th. OMAHA 10, NEBR. 


RADIO-ELECTRONICS for 
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Coiiiiiiiiiiicntioiis 


A BEHER 
CONE-BUY. 


6*2! 


LiBialiC 

12’' OE LUXE SPEAKER BAFFLES . . . Walnut 

Vftifer. Slipg. Ml. 6 lbs...$2.95 

P-23 HEADSETS ... 5* tonl I'L-y, . 1.29 

HS-30 HEADBANDS .|5 

PL-54 PLUG wuti 13" tipped (Jble curd—.15 (or 1.00 
DYNAMIC HEADSET 4L HAND MIKE isl'J AIK 

il) .>hlppiiig urUiit J Wa. .1.95 

NE*48 neon bulbs . . . 115V 19c 10 (or l.o9 
NE<20 NEuNS . . Alin. buy. 115V 8c 15 (ui 1.00 

4 TUBE AMPLIFIEK FOUNDATION . . . Mlack 
irackle cabinet At slide-in dias-.ls. foiilaiiw: a — ^ 
pouei titins. cmidciisor*. resl.-turs. t;U. OCC 

ShpU. wu 4 lbs. . W 

50tY*25 OHM "DIVIDOHM’ ADJ. RESISTOR 

Hlliumei . ea. 29c 1 mr 1.00 

50W-I5 OHM RHEOSTAT (IRC) . . . sliatt .89 
JACK BOX BC- lauti (36U) Ivcss knull^.. .89 

high fidelity crystal MICROPHONES . . . 

SeiisUi\e iliaplnaiiiii. IiikIi tiiihcd. l.Npf. — . 

(l^'U.LJ.xVa" ileepr. UublHf sliuck-imU. ODC 

1.css liuu$1118. (l.Ni-V 

aluminum housing (ur crysul tuikt.-.. .15 

i/i" PILOT ASSEMBLY . . . Faceted Ked 
Plated btdits but; WiUt buy. biilh 2 jc tut 1.00 
-30 P.E. MAGnET wire ... 400 FT. ROLL!! .19 
8V. O.C. COOK RELAY . . . .Makes 0. bU4k> 1 

ulilii Cull. . .98 

IIOV. AC RELAY tW-L) . . . Sl'.'tT. ^uiin. uPt-ii 

20A. cuntacU .. ..98 

4" PRECISION ETCHED DIAL ... 0 100 u\ci 180". 

t’fW. V*" nolc. mass. .29 

6 mtd /500WV ELECTROLYTIC . . . cuu. IH" x 

IV . .. .-49 

kM- 4 RECORDING MOTOR (G.l.) . . . .\d.ihlabU- 
tu eltlier 33-1/3 or 78 Kr.M. Silent uiuiatihj; . i 
WIRE. T.M’K Ji bl.Sf UKiOUlil.N'C l'l..\VliALK. 
llnV. .\f 3-%“ <j n 2 i*". Less ttiriiiable. _ 
diive ulieel At. n ti.. plate. Slipi;. vu. <i 

TKIPLE-iiOIL. WIRE RECORD-PLAYBACK H E*AD 
I’recisiuii ho lit standard 1 pin piuR in 
I'pe (.''t. *ie<ni;e. \\iiewa.\. Mouldeil 

fMkelite liuiisitiK. ISTKi'I.XL -v- 

MTi>. SOCKEi FOR WIRE HEAD.33 

ANYENNA MAST SECTIONS . . . .M.s Li. .'.u, 51. 

ui .*•!. Slip8. ul. 2 lbs. ea. 39c 3 lur 1.00 

MOST POPULAR KIT IN OUR 22 YEAR HIS¬ 
TORY I!' LKOTC.NK S ‘Jl .MKO llAliItl I'AKTS 
Ml-. - YOU t-AN-T i;U WKONt; — 17 I'l I.L 
l*(trNl>S ul selected new & disuiaiitled Kadju A: 
Llectiunie parts (er eTery Servicer. Amateur, liullder. 

I HlL.S. TIt.V.N'tE'MUAIKKS. S1’ELVKE:K ALCEIS- 
.SOUIKS, WlHl-:, UKSISTOKS. llAKIi 
WAKE. C’U.\1>E.\.SE:US. etc., etc. all 
TUE sK (sLp8. w . 21 lbs.) AMi Ml'Cll 

MtiKE Fur only . 

RADIO HARDWARE TREASURE . . 

I'tiL'Nl ■ of Screws, .Nuts, Waslier.s. Luss. etc. 
ill a HANDY .StLK-SELXLlNtl lUNtU:!) 

LID .MKl'AL CA.N. ShP8. wt. 2 IbS. 

GT TUBE SHIELDS . . . utincrsal sllp-on 

eu. Sc 21 fur 1.00 

1 MEG.I% PRECISION RESISTOR (IRC). Wire- 

wound . . -69 

.G5-400WV OIL CONDENSERS lOc 12 fur 1.00 

RADIO NOISE FILTER . . . C-30V.I>C. iO atiit><. 

Km. for .Mubile t<iPt. 2’'su.xl''. .59 

RADIO-AMPLIFIER STEEL CABINETS . . (from 
Iti A cum ladlos). f'.Ll.sTK.Nf.Nli ( HUtl.MK Cltll.LK 
A: .sIIiK TKI.\I, .Marine Krey llnisli. Will RK.\rTll Y 
aiiv E:LE:i-TRtiNh . TEST. IMirSTUlAL . 

ur Mi:iiH-.\L KUl’T. li;%’'x9y»'xl0X5*'. 1.98 

ShpK. wt. 12 lbs. KUAM) NKW I __ 

OC-AC ROTARY CONVERTER (G.E.) . . I'm 

watt^ eonl. duty. liriV.DC to 70V.At-. 3^i"\ 1 
lii>;li. Shpg. ivt. lb lbs. . 7.95 

IIOV.AC INDUCTION MOTORS . . . .<<elt >tartin8 
ir.'m 111‘.M. Frac . 111*. 2^4*0.1I.X2''. Slimt wt. 

2 lbs. 1.25 

SPIRIT LEVELS . . . Red etched gradual ion - 

Lonu ... .39 

NEEDLE CONTACT BINDING POSTS . Plated 
i>rii.>-». Knurled, iim reijiovable head 9c 15 lor 1.00 
SERVICERS' BARGAIN KITS 

= I-R.F.. ANT. A OSC. COILS Kit of 10.98 

r2—SPEAKER CONES 12 asstd. 4" to 12" iiimilded 
free ed*!e (inaK Ini'l I. l4‘^s voice eolK 1.98 

= 3—SPEAKER REPAIR KIT . . . A PRDI KS 
MtlNAL KIT THAT Wild, SAVE YDI' $$$ . 

I •iiitHins: 2.5 a>stit. mts. rltias. 10 spider>. 25 rulce 
mil fuitiiR. 3 .v<i>. telt strip, 2n eliaiiiois leather se;*- 
rneiilN. kit of 16 & tube eeiiient. With IN 

STRI'I’TIDNS Aid. FOR 2.49 

SPECIAL OFFER ! BOTH KITS 72 A AT 
-3 FOR ONLY . 4*79 

r4—MOULDED BAKELtTE CONDENSERS (Mica- 
mold) .50 .isRtd. .mtiii)) to .2 nitd 2<m OOnWV 2,49 
-8—KNOBS . . . l 5 asstd, woud hnk)-||ie ( 

>tt M-rew types) ..Kit of 2'* .98 

-9—WAFER SOCKETS ... I Pi 8 priuia. 12 tor .25 
-10—VOLTAGE DIVIDERS in asstd 1.75 

-12—MICA PADDERS A TRIMMERS 1*. 

assfd Multiiile A t-.-ramlc Incl, Kit <»f 15 .69 

-14—VOLUME A TONE CONTROLS . Wir, 
uiiiiiid Ac t arburi L>'Ss i^w-itche> Kit of li> |.39 
15—WIRE-WOUND RESISTORS . .. 5 f., 2» 

wutt.s. Kit of 13. .98 

rl8—BAKELITE COIL FORMS . tn 3" dlam 
Kh of IS asstd. .98 

-?3—RADIO CEMENT A SOLVENT KIT . 

5 oz. ea, atl-purpose i.ment A thinner witli htuah .69 
26—WIRE A CABLE CLAMP KIT . i," to 1" 

■'ti iKstd. .... .59 

‘FACTORY REPAIR SERVICE ON ALL 
SPEAKERS” 

Min. Order $2.00 20% Deposit on all COO's 

Please add sufficient postaoe—excess refunded 


2.95 

. rULL 

49<^ 



DON'T STOP TV DOPE! 

Dear Editor: 

William Krider (July issue^ page 97) 
had better find himself a hole and crawl 
into it^ because he’s going to get jumped 
on! 

He says there is no possibility of TV 
in his town for at least ten years as he 
is over 90 miles from any city of 50,000. 
My Rand-McNally map shows that he 
i.s les.^ than 90 miles from Tulsa, Okla. 
And if he can’t get the station Tulsa 
will have pretty soon, he really does 
need TV articles. 

We are over 90 miles from one sta¬ 
tion and more than 130 miles from an¬ 
other. We get them every night, and 
television is pretty popular in our town. 
I have repaired several TV receivers, 
in.'talled antennas, and checked sets. 

Charles F. Johnson 

Denison, Tex, 

LIKES READING ABOUT TV 

Dear Editor: 

1 disagree with William Krider. I 
don’t think you publish enough about 
television! 

On a set which I installed myself 
after reading TV articles I get good re¬ 
ception from all Detroit stations, 53 
miles away. Even if certain articles 
don’t help me personally, I get a kick 
out of them, as do at least 100 out of 
the 1,200 in my high school—many of 
whom borrow my copy of R-E just to 
read about TV. Anyone who tells you 
there is too much about TV in the mag* 
azine when it is the coming thing must 
want to live in the old era of silent 
movies. 

Larry Shaw 

DoH Huron, Mick. 

SOME DO ADVERTISE 

Dear Editor: 

I would like to express my views on 
your article, “Manufacturers Versus 
Service Technicians.” 

I notice that Stevens, Jensen, Brooks, 
Meissner, Browning, and others of the 
same caliber do advertise directly to 
those who know. As regards schematic 
diagrams, I mu.^t give Fhilco due credit 
for getting out diagrams for their new 
models. Yes, I have seen some of those 
before the radios. I also appreciate 
their stand for the technician in regard 
to TV. 

C. E. Rice 

Xewfiortf Vt. 

LOOKS AHEAD TO TV 

Dear Editor: 

The last two issues of your magazine 
were especially good. I jiarticularly like 
the way article.s are headed under dif¬ 
ferent classifications such as FM, TV, 
Test Equipment, etc. Let us have more 
ai'ticles on transmission lines, wire re¬ 
corders, and FM. 

Television has not yet come to this 
city, but I am trying to keep up with it 
through your magazine. I hope you will 
keep up the good work. 

Richard Coovert 

Portland^ Oregon 


SURPLUS PRICES SLASHED! 



Dynamotor 


D-2 Convert* to 
110 V AC In len 
iiiinuleg. itia- 
gram Inchid- 
(ontains 
gear box 
having four hi" 
drhe sliafu turn¬ 
ing siroultane- 

‘•■ii.|v at Hie folloH'Ing aDCods: 

4000 HP^l—(irlndcra, bufTcrt. flexible shaft toots, etc. 
1.50 RI’.M—Wrabbiiig fishing rods, sluw speed tools. 
25 Ill'.M—Dev. tray rocker tor photo darkroom 
5 HFM—Turning barbecue sPits. C 

.\ilv. Dlsp. Iteams Thousand Other ^ 

I’ses Around the Work Shop. ^^onlv 

Converted to 110 volts A.C. $7.45 


room - 

5 .95 

ONLY 


DYNAMOTOR D-l 


!>•! r<Mivert> to I lU \‘ AC In ten minutes, (liagram In- 
riuded. haa shaft with squirrel cage ^ “ 
bliiuet, also gear rediu-er uitli 2 shafts 
and pulltyN at the other end. 1001 uses. 


» 1114^1 vUJ III 

$4,.95 

” NEW 



RM-29 PORTABLE FIELD TELEPHONE 

An ideal portable Held telepliotie. 
i'oiiiplete In a rugged steel case lor 
i)f ui-ai. Ujtiger eircuit and 
T.*< 13 liiiiid.M'i .Vo Icatbi-r rale to 
detci hitate. 1-[impact rrxB'xy"— 
algo u-.ed as remote control on 
.'<t'lt-2kl. Simple two wire opera- 
lion. 1.5 miles di.staix'e and tip- 
ward.s. ('an be used for television 
installation, intercom system, con- 

net ion nimiianies outside and Inside work, etc. hlKhl 
weight. l;t Ills. Kxeelleiii condition. Ci> AP 
Sl'KCIAL M)W I'ltlCK K.U'II 

2 for Blg.»S _ 

PLUGS and CONNECTORS 

YOUR CHOICE for only 

For the SCK-ri22 ..FLQ-167. rL-172 

tor the li(--34H. lM.Q-103 

For the BC-733 . FL()-25I 

For 269-F Radio Compass Inverter. FL-3108-22-4S 
For the srU-271-N 

PL* 147, 148. 151, 152. 153. l.MA. 156, 258 

For the B('-375 .PL-ri»—PI,-«1—I'L-ei 

For the AUT-13.1'-HF. U-KH’. 1161’ 

For the ARC*1 .F-lSC, U-16F 

5IC-203A coupling Coax Fittings 

rL-259A (83-lSl')-rr,-21U-CG-22LI 
I'K 184 .M-359 U-ll/U 

,\.\-3108-28-191‘ 

AN.3li'8-12S i Combination Male snd 
A N -31 on • 12.'( 33 ( Female 

I’L 63 .'<U-44 L-62 

PL-56 Sq-H6 


BC-733 D 

A 10-tube superhet receiver for lateral blind landing 
guidance H’AA type (ertilicatc) TP-1045. Excellent 
rorulithMt lUH-llO MC. 'fiibe complement: l-12Stl7; 
2—12SU7: 1 12A(i: 1-12AII7(;T; 2—12S(J7; 3-- 

717.\—tubes alone worth uiore than this OC 

low pilce. SCHEMATIC FURNISHED. Each 

AN CRW—2 V.H.F. RECEIVER 

6 tubes: 3—6SL7. 1 fiSN*. 1 dsd", 1—6J5 Dyna- 
mutor, plug-in colls and sensitive relays. This was one 
of the Army's “Secret*’ V ILF', remote coin rol r«- 
reisers. Dperaiing at ahnut 110 .MC. A thousand 
and one u.^es. Like new in a metal ease. (A OR 
Each ... #‘f.TO 

COMPLETE BEAM ROTATOR ASSEMBLY 
LP-21A AND 1-82A 

A large 5" indicator 1-H2A. brand new and an LP-21 
loop (removed from aircraft). A conijilete berfeet beam 
rotator system with hidlnitor. Loop Is low- #7 AC 
impedance—contains lel.^yn transmitter, etc. 

Ixwp alone .$5.95 Indicator alone.$4.25 

FILAMENT TRANSFORMERS 

Fully shielded I'ri. InO V. Sec. (SI wlntllng 10.2 V 
(« .5 A. P. T. : S2 winding 10.2 V # 10 A. C. T.) 
Secondarv winding can be ronnecled in series to supply 
25 V. with a line Voltage of 115 Volts— OR 

69 Cyc. New. Each. 

6 VOLT MOTOR 

A real beauty, removeil from aircraft. Type | 
used for auto fan. Each. . . •AT 

BC-433G 

1.5*tube superhet radio coiiipa»s receiver 2')0 lo 175n 

Kc: PW-tone-voice. Like new. Slndlar to $19.95 


1(5/AH.\7. Only 


1625. . 3 for $1.10 
6V6 . . (» .35 

31)6 .... fu .35 


TUBES 

5Bi’l Rcope tuiiei! (u 
rdiri .Scope tubes (« 
3r.Z5 .^ 


$1.95 

2.50 

.49 


6' PM SPEAKER #<■ qR 

Rrautlful new stock. Alnlco magnet. Each 

T-17 D MIKE 

The desirable single iuittnii cartiuii tidke. With Press the 
button to talk switch. F coni and l’L-R8 plug. AQ 

III ike rover. Features iion-echu efTecl. New 

DM-53A DYNAMOTOR 

24V., In., 220\’-Hft.M,.^. out., u-ed. good Cl TO 
condition. . 


WRITE FOR NEW CATALOG 
Minimum order $2.00, F.O.B. Chtcaoo 
20% deposit required on all C.O.D. orders 

NESCORP ELECTRONICS, Dept. A 

2635 W. Grand Av*.. Chkogo 12, III. 


NOVEMBER. 1949 
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SENSATIONAL TELEVISION 


OFFER 


^39“ 


$85.10 worth of components ALL 
for the famous r630 chassis FOR 

SimMor to List 

RCA No. Description price 

201T6—POWER TRANSFORMER .S26.50 

21 in—TRANSFORMER, horiiontol output. T.OO 

201D1—deflection YOKE. 7.50 

202D2—FOCUS COIL . 6.00 

204T2—TRANSFORMER, verticol output.. 4.75 
208T2—TRANSFORMER, verticol blocking 2.25 

203D1—ION TRAP BEAM BENDER . 1.90 

201X1^YOKE MOUNTING HOOD. l.io 

TS630—PUNCHED CHASSIS PAN . lO.OO 

204X2^VIDEO & I.F. KIT. conaiotino of 6 peaking 
coils. S filament chokes, 2 sound IF trans* 
formers and 1 of each of the cathode trap, 
discriminalor *„d the 1st, 2nd. 3rd and 4th 

. 10.10 


TOT At tIST PR ICC. 


.SS5.10 


Ul p< 
^630 


circuit diagram— For 


> 39.50 



SUPCRIOR POCKET SIZE 

VOmOHM MILLIAHETER 

SCNSITIVITV-IOOO ohms PER VOtT 
SIX— A.c. voltage ranges 
O-IS 30 ISO 300 1500 3000 volts 
SIX-O.C. VOLTAGE RANGES 
0-7.S IS 7S 150 750 ISOO volts 


TWO—RESISTANCE RANGES 
0-500 Ohms O-l Megohm 
plastic case- 31 a x 57/, k 2»/a‘' 


Complete with batteries, 
test leads, instructions 
and factory guaranty. 


*1390 


QUALITY 


TUBULAR 


CONDENSERS 

PER HUNDRED ! 

.001 — 600V ...$ 

3.95 

.002 ~ 600V . . . 

3.95 1 

.003 — 600V ... 

4.40 , 

.005 —600V ... 

4.40 ^ 

.01 — 600V ... 

4.40 

.02 — 600V ... 

4.95 

.03 — 600V ... 

4.95 

.05 — 600V .. . 

4.95 

.1 — 600V ... 

7.20 

EACH 

.25 — 600V ... 

.12 1 

.5 — 600V ... 

.17 

10 — 50V ... 

.12 

16 — 150V ... 

.18 

20 — 150V ... 

.24 

20/20—150V ... 

.26 

30 — 150V ... 

.28 

40/20/20-150V-25V 

.44 

40/40/20-1 50V-25V 

.44 

50/30—150V ... 

•44 j 

8 — 450V ... 

.27 

16 — 450V ... 

.36 

16/16—450V ... 

.49 

20 — 450V ... 

.39 i 

30 — 450V ... 

.47 

40 — 450V ... 

.59 , 

BO — 450V ... 

,97 

.005—1700V ... 

.13 

.008—1700V ... 

.15 1 

.01 — 1700V . .. 

.17 

.02 — 1700V ... 

.19 

NEW LOW PRICES 

ON TELEVISION 

CONDENSERS 


.05 — 2500V 

.52 

.1 _ 2500V 

.57 

.25 — 2500V 

.72 

.05 — 3000V 

.54 

.003 — 6000V 

.49 

.005 — 6000V 

.52 

.01 — 6000V 

.58 

.0005—7500V 

.48 

.003 — 7500V 

.52 

.0005—10000V 

.54 


RADIO & TELEVISION 
TUBES 

standard best numbers 

RCA e Kenrad • Sylvania e 
Tunflsoi e etc. 

All New . . . Money Back 
Guarantee! 

50L6GT .55<> 

35Z5GT .39r 

12S97GT.49r 

12SK7GT .54r 

12SA7GT.55r 

50B5.55< 

35W4 .39r 

12AT6 .49r 

12BA6 .54< 

12BE6.55< 

25L6GT .69f 

25Z6GT .49r 

6S97GT.49< 

6SK7GT .54r 

6SA7GT.55< 

35A5 .79< 

50A5 .79r 

35Y4 69< 

14A7 .49r 

14B6.49r 

1497 .49r 

0Z4.54< 

6X5GT .49< 

5Y3GT .44f' 

80 .39< 

6AG5 .69r 

6AK5 .89r 

6AL5 .69r 


.69< 

.49r 


6J6. 

6K6GT . 

WHITE TUBE CARTONS 
100—SMALL PEANUT. I"xr'x2'/B" , $ .75 
100—LARGE PEANUT. r'xl"x2y4'' .. .85 

100—GT TYPE. |i/4"x|i/,"x3y8".»S 

100—SMALL G. 1 1/2I '/2"*4I/2".1.25 

100—LARGE G. 2''x2''x5'' . 1.4S 

ONE POUND ROSIN SOLDER.$ .49 

TWIN LEAD-IN, 300 ohms, 100 feet.. 1.39 
CO-AX CABLE. RG59U. 100 feet 3.95 I 

BROOKS RADIO DIST. CORP.' 

80 VESEY STm dept. A, NEW YORK 7, N. Y. i 


I RADIO WILL CLEAN HOUSE 

' Difir Editor: 

I I thoroughly agree with your editor- | 
I ial in your June issue. I believe, with 
I you, that TV will compel radio to clean 
I hou.'^e. No other mean^ or arguments 
have been able to achieve that. 

It will be another crowning achieve- ' 
ment of television if, by its competi¬ 
tion, radio is impelled to give us more 
of the high-class, worth-while music, 
and less of the drip and gutter stuff 
which has befouled our loudspeakers 
for the past 15 years. 

Of course, the soap operas for Mag¬ 
gie and Maisie and housewives gener¬ 
ally mu.st endure as long a.- such can i 
endure to listen. There TV cannot com¬ 
pete—at least if we want to have 
I housework carried on with any appre¬ 
ciable degree of efficiency! 

I Lee de Forest 

I Chicago, lit. 

I VALIANT DEFENDER 

Dear Editor: I 

You have publi.^hed many good letters 
and articles defending the radio tech¬ 
nician’s reputation for integrity, but I 
think the best was “Why Pick on Radio 
I Technicians?’’ which appeared in the 
August issue. 

' Why indeed? Just call in a plumher, I 
I carpenter, or electrician to have a re- 
^ pair job done, and see what the charge 
is. And some of these repair.^ aren’t ' 
exactly perfect either. 

It doe.sn’t seem probable that licen.<- 
ing i.s the answer. The better mouse- I 
trap” theory ought to work so that the , 
technician who does goo<i work will be 
patronized and the ones who don’t or I 
who charge too much will go out of 
bu.siness. 

Grant H. Rerkebile 

Johiii^totrti. Pa. 

(Hut does it?—and <io they?— Editor) \ 

PHILCO HELPS TECHNICIANS 

Dear Editor: 

I just finished reading '•Manufactur¬ 
ers Versus Service Technician.^" in your 
August i.<sue, and I want to thank you 
for going to bat for the men who make 
their livings in service work. 

My own experience is that I never 
fail to speak well of and have con¬ 
fidence in the products of the company 
that treats me as a businessman rather 
than a necessary evil. 

Radio manufacturers could benefit by 
the example of Philco Corp., which sup¬ 
plies full technical data to all mem¬ 
bers of its service organization—of I 
which 1 am extremely proud to be a 
member. 

During my wartime service in the r 
RCAF I serviced sets for people where 
I was stationed. Running into a problem 
with a Philco .set, I wrote to Philco j 
Corp. of Canada. By return mail I re- I 
ceived a circuit diagram plus complete 
alignment and service instructions. I 
have been a Philco booster ever since | 
that experience. 

Charles E. Bean 

Toronto. Ontario 



STATION 
INTERCOM KIT 

A must item for offices, 
schools, churches, etc, A 
wonderful borgoin at the 
price. COMPLETE KIT- 
ALL PARTS. TUBES CO oc 
AND 2 SPEAKERS 
_^ O 




HI Gein 

AMPLIFIER KIT 

A woDilerful liii) ‘ Make up 

_an amplifier wurtli $riO 

^ m M M Pot^erful 

— — _ Jr eridiigh f«r ati- - 

dltoriiiiiis nealiiiK laOO .<epa- 

raiely control Ini .Mike A Chono Inputs. 

All pari%. Incl. tirllleii chassis, hard¬ 
ware. Roliler. clrciilt diagram, etc 
/.CM lubes ■ ■ 

Ship, icl 
It Ibe. 




^neml coi'p 


JiB J CANAL &T. N. r 13, 

WAliftr 



$10,000 REWARD^. 

Ram the poteenment bonus by 
(ocGllnir Radio-AetitP Orn 
wifk a 

P.R.I. GEIGER COUNTER 

Iht only » lbs. Priced from 149.50 con 
ost sensitive portable OeUer Counters made. 

M RADIATION INSTRUMENTS, INC. i 
I. Paulina St. Chicago 22, 111. ; 

Dealer tnguiries Invited^^^^^^^^ 



Assembled for your cont^enience 

Facts, standards 
practices, data 

for the whole field 
of radio engineering 


Radio Engineering 
Library 

DADIO spcclallsta of the McGr.TM-Ilill publitution* 
selected the books for this library as tho^e 
Liiing the most complete. 

(lcptn<lable coveraice of 
I acts needed by engineers 
uhOHe special fields are 
Kioundcil cn ratlio funda- 
loeiitaN. They cover circuit 
phenomena. tube theory, 
nenvorks. meaiurements. 
and other subjects . . . give 
sbcciali/ed treatment of all 
tie Ids of practical design 
and application. 


^ Special Low PricG 

★ Bought «ingly, the f«ve 
volume* would Cost 
530.50. Under Ihia offer 
you aave $3.00. 

A Pay in easy installments 


FREE 10 Day Trial 


Library inciudes: 

1. Fundamentals of 
Vacuum Tubes— 
Eastman 

2. Rodio Engineering 
—Term on 

3. Communicotion 
Engineering— 
Everitt 

4. High-Frequency 
Meosurements— 
Hund 

5. Rodio Engineering 
Handbook—Henney 

3559 pages! 

2558 illustrations! 


McGrow-Hill Book Co.. 330 W. 42nd St.. N.Y.C. 16 

Send me Uadio Knglneerlng Library, 5 vols.. for 10 day*' 
ivamination on approval. In 10 da.ia I mil send 
plus few centa postage, and $3.UU monthly till $27.50 is 
paid, or return books postpaid. 


Same ... . -. 

Address ... . • 

City .. .. Zone ... i^tale. . 

Company ... 

rosltion .. ......KC 11 4‘i 


R ADIO-ELECTRONICS for 
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OPPORTUNITY AD-LETS 

AdTertliemrntf in thii ■«<'tion tost 2ric • word for 
each insertion. Xame, idfirem an<l Initials roust be 
incliiiled at the ahore rate, ('ash should accampan.v 
all classified adrertlseroenti unless placed l»y sn 
arrredited adrertliins aaenrr. No advertisement for 
less than ten words accepted. Ten percent dUcinint 
.>>i\ I"ues. twenty percent for tneke Issues. Ohiec 
tionMidc nr nii-li-ii-n n; .1 vcK' •••ten*'* nni ;n-eep*i’*l 
Advertiseroents for December. 1949. issue, must reach 
us not later than October 24. 1949. 

RadIO'Electronics. 25 W. Broadway. New York 7. N.Y. 


\M.\TKl'H U.ADIO Llt^lNSKS. COMlM.KTP: TUKOItY 
tirepaiatlon for passing amateur radio examination. Home 
'fiiil' and resident courses American Kadhi Instil me. 
Uil West 63rtl St., New York City. See our od In Page 94. 


M\|;.\Z1NKS tB.\CK DATi:a> —KOKKlfJN. DOMK.STIC. 
irt^. Hooks, booklets, subscriptions, pin-ups, etc. CatalOR. 
iO< (refunded). Cicerone's, 863 First A?e„ New York 
17. X. Y. 


UKC'OKI) CHANOER PARTS for leading makes. We ship 
everyivhere. Friends Wholesale Distributors. 106 North 
Sixth Street. Philadelphia 6 . Pa. 


Hi:il.\I.\X LEWIS nORlKiN, RWJISTEUKD PATENT 
Attorne.v. Patent Investigations and Opinions. Warner 
Itulldlng. Washington. U. C. 


WK ItEPAIR ALL TYPF .8 OF ELECTRICAL INSTRC* 
nients. lube checkers and snalyaers. Hazleton Iiisirument 
ro. (Klecirle Meter Laboralory). 140 Liberty Street. New 
York. N. Y. Telephone—B.ArcIiy 7-4239. 


HAROAiX.K: NEW AND RECONDITIONED U.\LI.I- 
crafters. National. Collins. Ilammarlund. kleissner, KME, 
other receivers, tuners, television receivers, transmitters, 
etc. Wholesale prices. Tertus. Shipped 00 trial. Liberal 
trade-in allowance. Write. Henry Radio, Butler. MUsourl 
and 11240 West Olympic. Los Angeles. California. 


BAIUJAIN HUNTING? RADIO SEUVICE.MF.N WRITE. 
Seiisutional catalog, llenshaw Radio Suppb'. 3itL9 Troost. 
Kansas t'ity 3. Missouri. 


RADIO PARTS FOR HALE. Details. Knight. Badio. 
' 1 U 8 Ave. A.. Brooklyn 12. N. T. 


L.^NCASTEU. ALLWINE A HO.\LMKL. 436 HOWKX 
itulldlng. Washington. D. G. Registered 1‘atent Attorneys. 
Practice before United States I'atent Office. Validity and 
itifriiigemenl Investigations and Uplidons. Booklet and 
form "Evidence of Conceptlnn" forwarded ui>oii request. 


15 TESTED ONE-TUBE CIUCUITS. including "Radio- 
hiillder." Catalog—25c. Laboratories. 578-B. San Carlos, 
California. 


sfliPLUS TUBES: 30% off List F.O.B. Pittsburgh, I’a. 
itbiained from attiiy signal corps In original cartons, all 
guaranteed perfect. Following types available: 6 FG. 6J5, 
OKGGT. 77, 78, 6.\C7. GAGS. 8SH7. 6 L 6 . 3Sl. INS. 1J6G. 
CUs; 21 A. CTLyr)4. 1209. Minimum quantity net. 

Send all orders to Monarch Electric Company, 411 Wood 
Street, Pittsburgh 22. Pa. 


.Aluminum tubing, etc. Itcanit for Amateurs. TV. FM. 
Lists free. Willard HadclKT. Fosioria. Ohio. 


27 years experience radio repairing. Blmiditted system. 
No calrulatioiis. No formulas. Total price $2.00 pustpaUt 
or coil. Moneyback guarantee. Ross Radio. 14615 Gratid- 
ri»er. Detroit 27. .Mich. 


■T.Ah" Sensational 6 V C.ARTER iiynamotors 490V/LIOma, 
$3.98. 250\7lOflma $4.98, BOTH H2.49. Guaranteed Tuipe 
Bargains! 6 J 6 . 6AK5. 6.AG5, ea. 37c—«iC4. 21c -388A. 4llc 
—li.ll. 11c—16c. 1 N 34 Crystal. 81c. GK- 2 Jli;l SEL- 
SYNS I sed Tested PAill $1.49 Tuning Meter 5ma. 9Hc. 
30Cm, 12'C1I1'' Mobile IlAMRANl) Antenna ATS/AltRl 
39c. 4 $1. Hl-Galn Dynamic Mike Transformer PI,US Ex- 
.cllem Fidelity liynamlc Mike. BliTit $1.49. Write for 
Bargain "TAIMKJRAM" "TAB." Dept. I IRE, 6 Church 
St.. NAT. 


Wire Uecorder. table top, Sllvrrione. with radio A record 
[(layer. $100.00. Unger. Box 188. Salammica. N. Y. 


Build .'our own Geiger Counter. Save money! Write for 
free patts list and diagram. Woodwid Industries. 5217-G 
Hollywood Hlvd.. Hollywood 27. Calif. 


RADIO-ELECTRONICS wMI print—without charge 
—small classified odvertisements for radiomen 
who live In exchange-restricted countries and 
who wish to swap something available in their 
countries for American radio parts or books. 

American radio men may then correspond with 
the odvertisers direct. RADIO-ELECTRONICS 
cannot, of course, act as intermediary in or be 
responsible for ony deols that moy be made. 
Ads must be under 40 words in length. State 
your needs exactly and give full name and 
address. 

Note that most countries (including the U.S.A.) 
have Import and export regulations and duties. 
Both correspondents should check with their 
customs authorities before arranging that any 
goods be shipped to them. 


B.MiIu l».\T.-\ HOOK. New. 8 x 12 Indies, with more than 
;:ui» diagtams of European receivers. Will exchange for 
Efsentialt of Radio, or American Radio l>ata l»o^. Jaro 
Kolier. .11 Mn 56. Czeclioalovakla. 


WANT: Genuine K. li. Scott spares. G.E. pickup with 
arm WIN swap custom-built audios to Your specs, ffrr 
recordings, etc. Aiislen Graham. 33 WarrUton Urescenl. 
Kdinbnrgh 4. Scotland. 


I 


WHERE RADIOMEN MEET, EAT and SLEEP 



Visit the 
FAMOUS 
FIESTA 
LOUNGE 
Renowned for 
Fine Food 


OPEN 
ALL YEAR 



Atlantic City’s Hotel of Distinction 


The Ideol Hotel for Rest and Relaxation • 
Beautiful Rooms • Solt Woter Boths • Gloss 
inclosed Sun Porches • Open Sun Decks 
otop • Delightful Cuisine • Garage on 
premises. * Moderote Rate Schedule. 

Exclusive Pennsylvonlo Ave. and Boordwolk 


I 


I 


AMAZING "SNOOPERSCOPE** TUBE 

LISTED AND DESCRIBED IN OCTOBER RADIO-ELECTRONICS 

An Infra-Red Image Converter Tube (British) that enabled combat men 
to aee in the dark and through camouflage. No scanning or ampliflera 
necessary! Uses only infra<red light source and simple high-voltage supply. 
Shows image in greenish-white color on iVs” serMn. Has wonderful pos¬ 
sibilities for darkroom work, fog penetration devices, night photography, 
etc. With technical data and diagrams. All NEW tubes. 

PRICE. EACH. $8.00 

TWO FOR $15.00, QUANTITIES OF SIX OR MORE. $5.00 EACH 

*'Snooperscope** lent unit front. Bausch dC Lomb F/2.1, 3.5 in. E. F. each . ^ .$112.00 

Mounted lens unit. Results as good as B & L unit. Speed F 1.9, F.L. 91.44 MM. Outside dia. at 
one end 60 MM. Length of mount 64 MM. PRICED, EACH $9.00 

25% Deposit with All C.O.D.*s. All prices F.O.B. N. Y. C. 

All Materials Offered Subject to Prior Sale. 



Lo«;a;r.4.44W.i telemarine communications CO. 


280 Ninth Avt. 
N. Y. 1, N. Y. 



I MERIT PRODUCTS. DEPT. RE, 

I 216-32 132 Avenue. SPringfteld Gardens 13, N. Y. 


NKKD FOR G-E 260 POUTAHl.K: The 2-volt vibrator. 
2-volt storage battery. 2 rectifier cells and 3 push buttons 
(on-ofT-charge). Will return genuine Edam cheese, or 
what do you want from Holland? Radio Peelers, van 
Woustraat. .Amsterdam Z. Holland. 


EN(;L1SH HK.MiER wishes to exchange British rsdio and 
other goodit for wanted American parts and hooks. Thomas 
G. SutcllfTe. 20 Granville Rd. Frizlnghall. Bradford. York¬ 
shire. England. 



Dir unUEV IN radio & 

DIb MUHtI TELEVISION 
New 7-VolutTie Set 


APFUlDPRACTICAl 


RADIO-TELEVISION 

with Teievislan Servicing 

th. Radio-Televition Cx- 
E«rt of your locality who 
nandloe tho Teughoat Sorvico 
Jobe. Thia new. 7 volume 
set gives you solid working 
knowledge or Itsdlo snd Tele- 
vislnn. Very Istest on Tele¬ 
vision Servicing. Covers ev¬ 
erything from funOsmenUls 
to newest in FM, Television 
Electronics, etc. Clear. Practical. Tells 
you how to construct, install, service 
^non-cut iroupie tHooting methods. Handv “on 
^rtlomane Hsndbo«R included. More than 2500 pages. 1200 
illustrations, eharta. diagrams. 


CBCC TPf Af OFFER Examine *theae great, pay 
wrrcit raising books for 7 days at 
'l our expbnie. Just mall couTx>n below. 



FREE 


RADIO-TELEVISION 

diagram book 


Art at once and get. with APPLIED RADID- 
TEI.KVI8ION hook of “150 Radio-Television 
Diagrams Explained'* FRKE. Keep It even 
if you send the set back at our extwnse 
within 7 days. If you keep the set. send 
» month until 

S23.50 is T>sld. Either way. Diagrams book Is yours! Send 
roupon TODAYI it’a not an order—just a request to see the 
Set and get tha Diagrams book Free. Act now! 


fjtiff rmi Ahf wf ioint! 


Kdwcatibnat Mook Publilhinq Division 

covNs electrical a radio school 

BOO S. Paulina St., Depl. SS-Tl, Chleaga 12. Ml. 

Rush 7-Vqlume “Applied Practical Radlo-Televlslon,** 
postpaid, for 7 dava FRKE Examination per your offer. 
Include FREE Book of 150 Radlo-Tclevlalon Diagrams. 

N*me.Age. 

Address... 

Town.Zone. ... Stale. 


RADIO MADE EASY! 

A JRI Home Trainer 

A NEW approach to radio repairing. Here Is a SIM¬ 
PLIFIED METHOD of repairing radios that can he 
LEARNED UPICKLY’—Begin repairing immediately! A 
COMPLETE kit OF ALIGNMENT TOOLS INCLUDED! 
Balance .4NY RADIO with these tools. Prepare for a 
GGOD INCOME NOW! Send for the Jill Home Trainer 
TODAY and get Alignment Tool Kit -BOTH FOR ONLY 
$9.7.5 post paid, or plus c.o.d. charge. Pays for Itself almost 
Immediately! SATISFACTION OVARANTEED. 

THE JRI TRAINERS 

F. O. Box 2091, Dopt. 15-11, Chkogo 9. IN, 


NOVEMBER, I 949 
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OUTSTANDING 
TELEVISION VALUES 

Factory wired and teited type 630 tele» 
vision chassis, complete with 29 tubes, 
ready for installation in cabinet. Will 
operate 16" picture tube or smaller. Price 
(Less picture tube). (157.50 


SPECIAL G. E. 9 " TELEVISION 
TUBE 

White screen electromagnetic deflection 
and focus. Brond new, type MW 22-2. 

Price $13.95 


TELEVISION TRANSFORMER 

II5V/60 cycles, secondary 2S00 volts ot 
2 MA.. 6.3V at .6A, 2.5 volts ot I.75A. 
Pfie. $3.85 


HIGH GAIN CONICAL-X 
TELEVISION ANTENNAS 

Covers channels 2 to 13 without seporote 
section. Constont non-vorylng center Im- 
pedonce. Better than l2Db front to bock 
rotlo. Con be used with 72, ISO or 300 ohm 
line. Works well In weak areas and gives 
a sharp conical beom. Price $5.95 each 
less mast. Extra for 6 ft. most $1.35 


FRINGE AREA ANTENNA 


Stocked X Antennas for extra goin In 
fringe areas Including heavy 10 ft. most. 

Price $14.95 


PORTABLE RECORD PLAYERS 

Dual Speed. AC/DC. U. S. government 
surplus. Used but reconditioned. 33 1/3 & 
78 R.P.M. adjustoble speed control, em¬ 
bodies a 3 tube phono amplifier with elec¬ 
trodynamic speaker, housed In portable, 
block leatherette case. Price $16.95 


PHONO MOTORS AC DC 
DUAL SPEED 

Green Flyer type reconditioned and guar¬ 
anteed. Complete with 12" turntable. 

S8.95 


AC PHONO MOTOR 
33 13 RPM 

Price $2.45 


MODEL NFRD—RADIO NOISE 
FILTER 

mode to U.S. government specifications 
will eliminate all line noises when properly 
connected to radio television, motors, and 
electric appliances. Will carry up to 12 
omps. Price $1.95 


SPECIAL 

Mommoth ossortment of radio & electronic 
parts of such Items os transformers 
chokes, condensers resistors wire, colls, 
hardware etc. of not less than 10 pounds. 

Price $1.25 


SatUfactlon luarantced on all mcrchandist 
All prices F. 0. B. Now York City 

WRITE FOR FREE CATALOGUE Til 

RADIO DEALERS SDPPLY CO. 

154 Greenwich St, New York 6 , N. Y, 


ADVERTISING INDEX 


Acorn Electronics 

87 

Allied Radio Corporation ... 

49 

American Phenolic Corporation 

72 

Amperite Company 

89 

Amplifier Corporation of America 

97 

Walter Ashe Radio Company 

. 84 

Bell Telephone Lobs., Inc. 

75 

Boland & Boyce^ Inc. . 

.10 

Brooks Radio Dist. Company . 

92 

Buffalo Radio Supply 

. 82 

Burstein-Applebee Compony . 

.83 

Jock Cantor 


Corgi lie . 


Capitol Radio Engineering Institute 

7 

Certified Television Laboratories 

.97 

Cinex. Inc. 

. 97 

Clorkston Corporation .. 

86 

Cleveland Institute of Radio Electronics 


Communicotions Equipment Company 


Coyne Electrical School 

89, 93 1 

DeForest's Training, Inc. 

. 11 

Electric Auto-Lite Company 

8 

Electro Products Laboratories .. 

. .. , 90 

Electronic Instrument Company 

. 62 

Electronic Wholesalers 

96 , 

Espey Radio . 

..69 

Feller Engineering Company 

189 1 

General Electronic Dist. Co. . 

51 

General Test Equ^ment Company 

69 , 

Greenwich Soles Company. 

95 

Greylock Electronic Supply Co. . 

.95 ' 

Gould Green . 

. 69 1 

Holldorson Company .. 


Heath Company 13, 

14, 15, 16, 17 > 

Hershel Radio . 

53, 54, 55 i 

Hickok Electrical Inst. Co. 

. - 83 

Hudson Specloltles . 

74 1 

Industrial Devices, Inc. 

189 i 

InstructOgroph Company . . .. 

69 

International Resistance Company 

57 

Jersey Speciolty Company 

96 

Jensen Industries Inc. 

90 

The JRI TrOiners. 

93 

Kronenberg . 

.97 

Lofoyette-Concord . . 

67 

Lectronic Research Loborotoriei 

69 

Leotone Rodio Corporation .. 

. 91 ' 

Liberty Electronics ... 

96 1 

McGe« Rodio Company 

77 

McGraw-Hill Book Company, Inc. . 

92 1 

McMurdo Silver Company 

76 

Merit Products . . 

93 

Metropolitan Electric & Inst. Co. 

79 

Mid-America Company . . 

80 

Midwest Radio Corporation 

Bock Cover 

Murray Hill Books, Inc. 

61 

National Company .... 

6 

Notionol Radio Institute . 

3 i 

National Schools .. 

.... 5 1 

Nescorp Corporotion . 

. 91 1 

Niagara Radio Supply 

78 

Ohmite Manufacturing Company 

58 : 

Omaha Scientific Supply Company 

90 

Opportunity Adlets 

93 

Plastics A Electronics Company 

66 

Precision Apparatus Company 

80 

Precision Radiation Inst., Inc. 

92 

Premier Tube . . 

. 74 1 

Progressive Electronics Company .. 

.” 1 


RADIO SCHOOL DIRECTORY 
(Poges 94-95) 


Americon Rodio Inst. 
Baltimore Technical Inst. 
Candler System Co. 
Commerciol Radio Inst. 
Commerclol Trades Inst. 
Don Martin School 
of Rodio Arts 


Hollywood Sound Inst. 
Milwoukee School 
of Engineering 
RCA Inst. 

Radio Inst. 

Tri-Stote College 
Volporolso Te^. Inst. 


Western Radio-Television Institute 
YMCA Trode A Technicol Schools 


Rodio City Products Compony, Inc. 70 

Radio Corporation of America . 73 

Radio Dealers Supply Company - . . 9& 

Radio Supply & Engineering Company. 81 

Rodlonic Equipment Company .88 

Roytron .80 

John F. Rider, Inc. Publishing . 6S 

Howard W. Soms & Co., Inc. 59 

Sonders Electronics . .. 9 

Senco Radio. Inc. 81 

N. Silverstein .87 

Simpson Electric Company . 12 

Soverign Television Company . 69 

Sporton School of Radio Electronics. 86 

Spro^e Products Company . 85 

Sproyberry Acodemy of Rodio. Inside Bock Cover 

Hotel Strond . 93 

Supreme Publications . 71 

Bill Sutton’s Wholesale Electronics .. 96 

Sylvonlo Electric Products . 63 

Tech-Moster Products Compony ..70 

Technifox 189 

Telemorine Communications Company ... 93 

Telrex, Inc. 66 

Tronsvislon 68 

United Surplus Materials . 64 

Universol General Corporotion . 92 

Word Products . .. .^.Inside Front Cover 

Weller Monufocturlng Company . 4 

Wells Soles, Inc. . ... 98 

Wholesale Rodio Ports Company, Inc.60 

John Wiley & Sons . 88 


I 
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SIX TUBE SUPER 

Three Gang Condenser 



Panel kit to fit most all mokes (Plooie specify 
moke of cor and year model). New up-to-date 
latest prices. Cotolog ovoiloble. 


Kilt Sutton 

Whelesalt Electrotiles 

$th «t Commerce Fort Worth. Tex. 


FREE! 

MONTHLY BULLETIN 

• 

No strings ottoched. Just send us your 
name and you'll receive our bulletin free 
of charge each month. It's crammed with 
red-hot spectols at spectacular prices! 

£kc^tm^^u/h&salers,inc. 

2010 14th STREET. N.W. 
WASHINGTON 9, D, C. 


TELEVISION 


e MFCS.—DISTRIBUTORS 

INSTALLERS!!! 

We Manufacture 
300 OHM TV TWIN 
LEAD TRANSMISSION WIRE 


e AT THE WORLD'S 
LOWEST PRICES !! 1 


e We supply over 50% of all 
Twin Lead used in the 
Metropolitan Area 


WRITE FOR QUANTITY 
PRICES TODAYl! 1 


JERSEY SPECIALTY CO. 

LIHI. Falls. N. T. 

Phanac L.F. 4-07S4-1258 


HEADQUARTERS FOR ELECTRONIC TUBES 

IN ALL QUANTITIES 

5000 Mognetrons. 1000 Kylstrons 
J.OOO other tubes. Write for 
r Bulletin ond Prices. 



i. INC 

tiHDTr STREET NEW YORK t, N. Y. 


PmOmR WQkTm 4-e2ex 


V- 
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RADIO-ELECTRONICS for 























































































NEV.tR 


ft PHIN^N^ENAL 
VARIETr OF FINE 
TAPE DECQfiD^ftS 


within these pgges; the 
tape recorder you wont, 
at 0 popular price. Com* 
ptete doto on 2*speed ro' 
corders, 24 hour recorders, 
conference recorders, ond many 
others. Accessories included. 
Write today for your free copyl 


AvHiriEft Ca». of America 



398-10 Broodwoy 


New Yorh 13. N. Y. 


CABINETS-CONSOLES 

FOR 

RADIO —TELEVISION 

JACK CANTOR 

17t A. Washiii 4 t»ii S*., N. T. 7 


TELEVISION RECEIVER—$1,00 

Complete Initructloni for building your own television 
rerelver. 16 pages—ll'ilT' of picturea. pictorial dia¬ 
gram!!, clarified schematlci, 17*122* complete icheniatlc 
diagram ft chatala laTnut. Alio booklet of alignment 
ln«friirtloiu. voltage ft realNtance tablet and trouble- 
shooting hlnta.—All far $1.09. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C. 5507-13th Arc.. Brooklyn 19. N. Y. 


-DYNAMOTORS- 


• for DY 12*Power supply 

• for ArM3 

Speeiel $ 9.95 

20% deposit with ordor. Bol. C.O.O* 
Box art I RE e/o Radio-Eleetronlcs 
25 West Broadway. New York. N. Y. 


GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRICE 


photo 

rfll /fP*<gN T 



COMES complete WITH 

4 EOGERTON 
FLASH TUBES 
ft REFLECTORS 
EASY TO 
CONVERT INTO 
A 2-WAY PHOTO 
FLASH UNIT 
OPERATES ON IIOV. AC ft 12V. BATTERY 
Brand new at a fraction of original cose. Contains 
hnesc component pares available. Ail necessary 
parts and complete instructions incl^jj^j^ . Alter 
conversion, works on llOV AC or 
12V battery bv a flick of a switch. 

immediate delivery on all mail erdtn 
C1NEX. INC.. US W. Utk Si., N. Y. If, ll7Y.TpVt.'RE'n 


»68. 


TELEVISION TODAY! 


Learn all the inferosting 
foots about TV., how it 
works, instoMation aids, 
buyers needs, etc., written 
in longuoge anyone will 
understand 

ORDERYOUR 
COPY TO . 

DAY! 


MARVIN KRONEN8ERG 




82-27 2l7fh Sfreof. pueons Village. Now York | 

i:ash I 

Kudosed Is $1.00 Check ror my copy o^TV TOD.AY ’ 


Name . 

.\(1(trese ... ... 

< lt> Zttne 

State , , 


Kook Keviews 


RADIO AND TELEVISION MATHEMATICS, by 
Bernhard Fischer. Published by the Macmillan 
Co.. New York. S'/a x 9*/^ inches, 454 Pages. 
Price S6. 

This book is not a text but a tool— 
and one of the most useful this re¬ 
viewer ha.s ever seen. The woods are 
full of volumes explaining mathe¬ 
matics; there are even plenty which 
carry right through with radio-elec¬ 
tronic examples for each explanation. 
But there are very few, if any, to 
which the designer may turn in his 
moment of need and be reasonably cer¬ 
tain that full instructions for whatever 
calculation he needs to make will be 
spread before him like a blueprint. This 
is such a book. 

The first 348 pages are vaken up with 
actual problems, about three to the 
page, such as, “What is the secondary 
voltage of a transformer which has a 
primary voltage of 100, primary turns 
200, and secondary turns 40?“ Then the 
formula is given and the answer worked 
out in the necessary number of stages— 
so that all the reader need do is substi¬ 
tute the values of his own problem for 
those of the illustrative one and follow 
the author’s footsteps. The problem 
quoted is one of the simplest; the re¬ 
mainder run the gamut from the lowest 
level to the highest and cover almost 
every common case the radioman is like¬ 
ly to run into. 

Only a few mathematical i)oints are 
actually explained. A chapter each is 
given to powers of 10, the principle of 
the slide rule, the j-operator, and polar 
vectors. Each of these is short and in¬ 
formative. There are 27 pages of num¬ 
bered formulas (which are referred to 
in the problems) and 18 pages of 
tables. Both index and contents table 
are unusually complete, the latter list¬ 
ing each problem to save time in using 
the book. 

The cut-and-try experimenter will 
probably find little use for this book, 
but it is recommended to the more seri¬ 
ous radioman and the engineer as a 
candidate for the place of honor be* 
side its natural partner the slide rule. 


ELEMENTS OF SOUND RECORDING, by John 
G. Frayne and Halley Wolfe. Published by John 
Wiley & Sons. Inc.. New York. 6 \ 9* i inches. 
€86 pages. Price $8.50. 

This book is remarkable for—among 
other things—its exhaustive treatment 
of film recording. Of the 32 chapters, 
14 are devoted to the techniques of 
sound*on-film. 

Disc recording is analyzed in detail, 
and several chapters are devoted to the 
techniques and equipment which are 
associated with recording—the nature 
of sound, amplifiers, filters, tubes, speak¬ 
ers, acoustics, and so on. The method 
of analysis is not entirely mathematical 
so that the book may be read for gen¬ 
eral information. Vast quantities of 
formulas, graphs, and quantitative 
data are given, however, making this a 
thoroughly informative text and hand¬ 
book. A single chapter on magnetic re¬ 
cording is included, but the treatment 
is rather superficial in comparison to 
the attention accorded the other sys¬ 
tems mentioned.— R,H,D, 
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The best quollty— 

the largest variety . . ^ 
For Beginner, Technician or Engineer 
FREE Gift with Eoeh Kit 
plus FREE MEMBERSHIP 

In PROGRESSIVE Radio 

& Television Club: 
Provides FREE Consultation Service. 





Absolutely No Knowlodso 
of Radio Necessary. You 
Need No Additional Parts, 

EXCELLENT FOR BACKGROUND 
IN TELEVISION... 

Contairti *v*rything you nved. Inttruction book, motal 
chaiBtt. tubes, condensers, resistors and all otti«r nee* 
essary radio Parts. The instruction Book written bV 
expert radio instructors and engineers teaches you to 
build radios in a professional manner. The circuits are 
designed to provide excellent performance. 

Each of the 15 radios you will build operates on 
110-120 volts AC or DC. The PftOGlIESSIVC Badio Kit 
IS excellent for learning the Principles of Beceaver, 
Transmitter and Amplifier design. It is used in many 
Badio Schools and colleges an U.S A and abroad. It is 
used by the Veterans Administration for veteran train* 
ing 

FBEE: ELECTBICAL and badio tested, plus 
FBEE MembeishtP an the Progressive Badao ft Television 
Club. You will be entitled to FBEE expett advice and 
consultation service with licensed radio techPicaans. 
OBOEB VOUB KIT NOW! 

7"*10" TELEVISION KITS 

Factory-built and allaned 13 
clianncl Tuner—18 Tube Kit— 

. $59.50 

Complete let of tubes, including 
Cathode Ray Tube $41,5g 
aligned 13 channel 


l'.irtory-hiiilt and 

Tuner. 10* KU. less tubes,_ 

iouiplete set of tubes. Including Cathode 

Uay Tube , . . 

Cabinet for 7* or 10* . . 

i’HKE: Television Serdclng Notes 


$82.99 

$55.80 

$24.50 


5" OSCILLOSCOPE KIT 
AM-FM TELEVISION 

An abMilute “must" for today’s radio¬ 
man. Iniiui Impedance: I M-'g. and .'iO 
Mmfd. Tubes—2-6SJ7. 2-5Y3. 1-884. 
1-SBPl. FREE: Hook on Ca OC 

thode Ray Oscllliwpope,.... . ''T® 




VACUUM TUBE VOLTMETER KIT 

A professional piece of lest equipment 
you need for KM and TV. Attracilre steel 
case. FREE: Book on Ad- Bgn oc 
ranced Sertlclng Techniques. ftftJ»Ta 


SIGNAL TRACER KIT 

An Invaluable aid Jn trouble-shooting 
FREE: Book on Radio eg* qc 
’IV si Instruments. ftfti.TG 




€) 


SWEEP GENERATOR KIT 

A necessity for television work, 5- 
Tube circuit. 2MC to 226 MC. 
Sweep width 0 to XO MC. Variable 
phasing control . llOr 60c. 

operation 

Kit EE: Television ft 

Serrlclng Notes ftftft.TG 


SIGNAL GENERATOR KIT 

AM & KM alignment and trouble¬ 
shooting marker for sweep genera¬ 
tor. l.'iOkc to 34 MC on fundamen¬ 
tals. Over lOfl MO on strung har¬ 
monics. 400 cycle audio. llOV 60c 
nperatlon. 

FREE: Books on radio test ci O OR 
instruments bIO.tD 



G 



TOOL KIT 

Consists nf Diagonal cutters, combi¬ 
nation long-nose pliers and cutters, 
amber-handle screw dr leer, 75 Watt 
soldering Iron, ami supply of solder 
FREE: 3.J Watt. Midget 
75 soldering imn and supply 
^ of hook-np wire 


OTHER KITS 

f-Tiibe FM Receiver. Ratten- portable receiver. 3-way 
Portable Receiver 1 Tube Broadcast Rand Superliet 
Receiver. 6 tube 2-band superhet receiver, inuitl- 
tP'ter. amplifier, signal tracer Probe. 

FURTHER information ON REQUEST, 

Deduct 20'9 if fult payment accompanies order. 

C.O.D, orders accented in U.S.A. 


PROGRESSIVE ELECTRONICS GO. 

497 Union Ave., Brooklyn 11, New York 
Dept. RE-31 Phone: EVergreen 8-0054 


NOVEMBER. 1949 
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RADIO"ELECTRONIC Components by the Thousands! 


TOGGLE AND PUSH SWITCHES 



FlC. C FIG. F FIG 


S-WWI 
370-4 
370- >4 
370-85 
IT-I0« 
WT-lOa 
IT-103 
IT-IM 
IT-IOS 
303-05 
300-153 I 
300-152 I 
300-IM I 
370-31 
300-07 
300-111 

300- r3 
IT-100 
U-ioi 

301- 01 
IT-100 
305-140 

300- 101 

301- 12 
305-70 
301-12 
IT-107 


FlC. cnrrocT 

54 • 120*. 
Oa - 125* 
Oa - 125* 
Sa - 125* 
94 - 125* 
04 - 125* 
9a - 129* 


COFTICT UVUTCnCVt 


iMKiTAcrrMs ttw ievf^ 


204 - 24* 
Oa ■ 125* 
20a - 125* 
20a - 125* 
30a 129* 

204 - 125* 
20a - I39« 
Oa - ITA* 
9a - 123* 
3a - 129* 
3* - 290* 
oa - 129* 
9a - 129* 
20a - 129V 
3« - 129* 
BOa 129* 
20a • 125* 


SpKT amff-VTlBT 

sniT CFvnH OFT 

FFVT CEli. OFF | fliDf Ml 

SPST MOtotrfytT 

SfVr fF'fTBl OFT 

sm Wolff *<7 4117 
STST 

»tT)T I StW! W01ffWT4RT 
OrKT MHlirrUlT 
DPST 

imir CEw. OFF *oiffNr«T 
DP«ir 

OrST wniffNTUt 


1 sroT Dp?rT wnn 
SrKT HmCVTAHT 
SrtlT CFNTIH ^IFT 
SPST 

SPST ■Ol««fT4J«T 
anrr woiffirT4RT 
3rt)T 

OT MO MARF FJICK BIDK 

srsT 

OPST 


CH Ak-3023-*ff 
Cm o-fM 
CH 0-7* 

CH B-<31 
CH *3-3022-10 
CH B2I9R2 
CH B-0* 

CK M09V9M 
CH H-IO 
CH «N.3023'2 
CH C-ll 
CM C*l 
CH 071113 
CM C-IB 
»n« SPST *H*M 

Cm Mt7«2 
CM ttt-302l-lli 


R*T % 

B»T C 
l**T % 
ii*r t 
l**T % 

■ *T < 

P*T % 

P*T 5t 
5*T -/ARM 


H*T 1 
H*T 


Ch 

AH*M »/lC*M MAIl. 

CH MBOOFla 0*7 % 

tH 0744119 P4T 

.Hr^M ITAIff Halt 

Ch M7(ii«3 m»T < 

AMOK 0*KniTF 

AMAH OPEN FOAIC HAREl ITT 
«H*H BPfXIAl »(« HAMOl TAllfF 
AHAH OHflOT Bat 


Data 

1-13/ l« WTC/t- 
1-13 19 WTG t. 
1-13/10 IfTC C. 

i-13'io wrcT. 
1-13, 10 WTC C. 
1-13, 19 HTC C. 
1 - 19 , 16 WTO f. 

1-13/16 WTO t. 

1-13,10 wrc C. 

1-13. 10 MTC r. 

1-13/ia Iffo'c. 

1-13 lO 
1-13/10 WC/C- 

1-13, 10 wrc/t. 

1-32 WSMIW 
7/15-32 MTMifC 
T/ie-32 OrSNIMC 
7/15-32 BITIHIHC 
7/15-32 mSHtlO 
l-iVtB MfTC/t. 

IF I f MFC r. 
3/0-30 Ot«Hl«0 

1- 13, 16 WTC t. 

2- 3 B wrc/t- 

3- 1/4 wn c. 
7/10-32 OIWHIMC 
7,'ie-32 BITIHIW 


% INDICATES A LmiHISCEMT TIP 


•S’*!»• S. <4I ^« 


FlC. ■ FlC. C FlC. D FlC. E 
roc* FlC. Co»fT*CTs hoivtiho Data 


301-30 4 
303-«li A 
303-79 A 
303-77 M 
305-103. 0 
303-TQ C 
370-13 C 
IP^IOI C 
LP-102 C 
LP >03 C 
300-193 D 
370-39 F 
300-106 S 
370-0 F 
311-TT 0 
370-26 M 

300- 00 ■ 
370-21 I 

301- 40 1 
303-M t 
301-04 0 
3TO-3T H 
303-39 M 
370-30 » 
305-130 - 
370-3 

370-40 - » 


DPST M.C 
M.O. 
H.O. 


a/0-32 Tie. 
ai/li-32 TI4>. 

3 51-32 TH). 

3, 0-32 TW. 
^-3 2 THD. 
7'l6-32 TW. 

7 10-32 Tl®. 

T '|5-33 Tl®. 
T/t6-32 T®. 
7/15-32 T®. 

F*® or COMO 
1-7/16 wrc>t. 

9/0 MTCE. 

EHD OF COHO 

1-1 0 wpc/c. 

9 O’ mss FIT 
V4* PBF5S FIT 
7/15-32 T». 

T 16-32 Tm. 
9/'a-20 T®. 

6 0-20 r®. 

Vo* 20 T®. 

B/H PRESS FIT 
C. 19/32-32 T». 
1’ CABtF CUHP 
1-13/10 WTC C. 


3/0 

1/2 

7/10 

1/2 


FlC. F no. C FIG. N 
S »N<» 

ouci OAWi nr 

BLACI BaIFIITE 
MS AM COfXN HAST 1C 
BIaCI Oall'LlTT 
BLACK HAKEtlTE 
IffTAl 

IffTAl •/ plastic ttp 

ICTAl 

WPTaI 

«7At 

BtACN MAKn ITT 
MFTAI Cat 
BIACN BimiTE 

oiack barfiitc 

OLACI BAKEt ITE 

placi OAnn in 

■ HITE PLA.STIC 
RtACI BlKFim 
BIACK BAKEl ITT 
BLACK oaKEITTF 
WHITT BUFtnr 
BIaCK BAimiTT 
r®oiff 

BLACK BAxri nr 

COfFH CNAIffi>S 
IffTAl 


FlC. K Fig. l fic. H PIC. 

ADDITIOMAI IMPnUUTlOW 
isn> OK flfB-300 


ocKiiut Eurmic 

AHW 

cvrim HAHWP 
PAOKn) 04-20 V 
SICMAl r<»14v 9II-IA0 
tlW-lOO PQB T-|7 Hlir 

CH fMIIRSOO 

SICMAl frPPB ®-l4I-« 


< OCRPW TOWtIULO 


ASSnaiLT OP 3 OwtTCMI ltO 
WITH 3 CONDtrroB CABlff 
ilWILAM TO HICBO WITCH 



SWITCHETTE 




3fl3-Sfl 

.w3-34 
30,3- 1 h 
303-la 
303-43 
303-33 
.305-10 
303-F? 
303-17 
303-15 


Va.HTACTI MO* s 
rm Kl^FS 
COlOTOf 10.3. 43 
n*107 or 103-03 
mioTor lOT-Tj 

CO lOTor 103-1*3 
roio7or >09-13 
CR I07flf >8.3-01 
rM)177C*12.3-CJ 
<’PimflCI33--l2 
r0>O70CI23- 14 
(.BIO TOT) 24->44 
rBl<l70CI25-C3 


SWIT 

SWT 

I.M.O. I-H.c. 



PRECISION AND POWER CONTROLS 



SIIArt ICTM 


$3 si.f . 

ID. Slai. 
T/ia- 


CCMEJAL MSCEIfTIQl*. 

.. 

H.I.. •ip..aliK at| 


) . 1/4 •• 

i-p/ia- 

l-4/>4- 

i.*/ia- 


OD. 


}/l4- 

HZ. 


7/14' 

T/ie- 

T/Jf 
S.D.Slat 
7/14 ■ 
S.D.Slat 
7/I4" 
KD.SIat. 


, *H. JlSl-ia-U* 

to .S>> 

■ TtF. am-IIII-IO-IOC 


, ICO 7- I’"’* ^ 

f*e 1/2*’ Htt-Mia. Tfp. CIOO. I Anp 

,00 I<2-- T»p. CIO*. 1.14 4a|». 

1.5 >10 4 1/2 M.f-H.a. T,». 

I I*® 4 "Rail. 7,0. ^ 

N.f.H,-. T,0, DllO. 441 Aa, 

} 2)0 lie . 7/14 "K-.t, T, 0 . I 214-0 

HI Alf IISTIIG ABOVC out HOST POWU* Wllf HOU«P MfTft CCHtTBOlS AID IhEOSTATS FIOOUCED IT UADuC 
HAlUEiCToitlS 5UCI AS 0 "h|TE.H*« 0 UDUKO.CU«OST*T.tTC. FlEASE HlOE M HUTTE FOR QUAHTiTt DiSCOUHTS. 



«Dv3STt9t.E Mill MQBID RESiSTQRS 






SALmS^ tMCo 





at Ow. .ta-^.R a*aa«wa»a-) -piMlaa. Or4« 6 


320 N. LA SALLI ST-, DEPT. Y-ll, CHICAGO 10, ILL- 


■RlNTtO IN THE U. S. A. OT THE CUNCO PRESS, INC. 














































ALL KITS ARE YOURS TO KEEP 

KaCti of t1)e hunclrfMlfl of Kaillo iiarto uiiil other ttema I Merxl niy atudent^ In 
thclr^i “for keepH.” You may line Urn ecjulpmeni In your Kadlo atid Television 
servlee vrork and save many dollars by not having to buy expensive “ready- 
made" tost o<|uliunent. Kacb of my 8 kits will help yo\i advance and learn 
ImiHtrtant steps in Jtaitio and Television servlclnK. 


CALVIN 8 MINN K R 

Ilf New Orleans, La. 
tells ns be maices $5 to 
$10 In spare time re- 
palrlnR radhis. He U 
now also working with 
his own Television set. 


•RI_ 

of Coloma, Mlcti. re¬ 
ports that my tralnlOK 
has made It possible for 
him to repair large 
numbers of Kadio and 
Television recelvera. 


You Couldn't pick a liotter time to itet info Kadio-Tele- 
visioii uiul KIcctronics. New Television stations arc RoinK 
on flic air to serve every major city tniiidrc^ls of new 
AM and I’M Itudio bnmdrastimr stations arc also on the 
air to serve practically evcrr rotinininity in America. All 
this Creates new and hinRer opportunities for the trained 
man who knows Radio-Television and l-llcctronics. Good 
Kadio and Television service men arc needed NOW! 


RADIO AND TELEVISION 
INDUSTRY BOOMING 




IN YOUR 
SPARE TIME 


!}'USe*tdyo44. 

8 BIG KITS of 


Radio Ports ond Equipment . > - 


NOW IS THE TIME To Get Into This 
Fast Growing Industry—Prepare For A 
Fine Paying iob Or Your Own Business! 

If you want to Ret into Radio-Television and Electronics . . . 
you owe it to yourself to Ke^ the facts about my traininc. I have 
trained hundreds of men to become outstanibng service tech¬ 
nicians—and I’m ready to do the siime for you. Whether your 
Roal is a fine paying job in one of Radio's many branches— 
or a successful Radio and Television business of your own —yon 
need ih€ kind of training 1 offer! My training is priirtical and 
down to earth. YOE NEED NO PREVlOl'S EXPEUILNCE. 
You’ll be astonished at your rapid proRress. I start you with 
basic fundumeiitals and Rive yon plenty of practical shop-hencli 
traininR with many kits of parts I send you. This is the training 
that sticks with you and makes money for you on the job! 

Get Paid For Spare Time While Learning 

Soon after you start training I send you my famous BUSINESS HUILDEKS that show 
you how to make money in spare time doinR interestinR Radio job.s. Look at the uschd 
and valuable equipment you get while training with me (illustrated at left) — I send you 
these 8 big kits of Radio parts and ettuipment and help you build steivby-slep a power¬ 
ful 6-tubc superhet radio, a Ifi-range test meter, plus other iniglity useful equipment 
for Radio and Television servicing. You will perform over 175 fascinating experiments 
while training. You will learn about Television—so that you will be qualifi^ to step 
into this fast growing, profitable field. 1 also send you many valuable service manmils, 
diagrams an<l my book telling exactly how to set up your own Television and Radio 
shop. / want you to learn all about my Iraininy —and that is why 1 urge you to clip and 
mail the couiKin below for my two big FREE Radio books. I employ no salesmen—and 
nobody will call on you. The important thing is to act now and get the facts. 

HAVE A BUSINESS 
OF YOUR OWN 

A profitable Radio and Television Service 
Shop may be started with little capital. 1 
will show you how to get started and how to 
build your small business. At left is pictured 
one of my graduates. Mr. Merrit C. Sperry 
of 1 airmont, Minnc.sotn in his owu shop. 
The way is also open for you to build a good; 
SERVICE BUSINESS FOR YOURSELF. 


VETERANS 


THIS TRAINING 
AVAILABLE 
TO YOU UNDER 
THE G.l. BILL 


My Training Includes: 


Radio Servicing 
Television 

EM Frequency 
Modulation 


Public Address 
and High 
Frequency 
Applications 



These Two Big 
adio Books 


Just mall coupon for a Fit BE 
Hample Snrayberry I.<cfwon and 
my bUc FitEE book. “How To 
Make Money In Radio-Television 
and Electronics.” I.carn why my 
really practical training Is best of 
all for you. Discover what's 
ahead for you In the fast moving 
Radio-Television and Elec¬ 
tronics Industry. No obligation. 
Don't delay—the future Is too 
important to you. Mall the 
coupon now—and Count on me 
for fast action. 




RUSH COUPON 


1 SPRAYBERRY ACADEMY of RADIO, Dept. 20-C 
j 111 North Canal St., Chicago 6, III. 

I Please rush my FREE copies of "How To Make Money In KacliO- 
j Television and Electronics" and "Mow To Head Radio Diagranis 
* uitd Symbols." 


j Name . 
I .\ 4 ldress 
I City.... 

I 

I 


Age. 


State 


( ) Check here if you are a Veteran. 





























FACTORY^^ 
TO-YOU PRICE 


.CATALOG 


^ Write in Name and Address (Please ^ 
Print^ on Coupon or Ic Postcard. 


MIDWEST RADIO & TELEVISION CORP. 


■ CITY_20NE_STATE_ i 






ADDRESS. 


mi 






MIDWEST RADIO & TELEVISION CORP. 
Dept. X384, 909 Broadway, Cincinnati 2, Ohio 
Please send me your new FREE 1950 Catalog. 

NAWB_ 


Here is Television at its finest! . . . brought^T^^ 
to you by Midwest, for 30 years a leader in ^ 
the field of radio and electronics. Immense 151-square- 
inch screen on new 16^’ metal-glass tube . . . clear, 
steady, bright pictures . . . Synchronized sound and 
picture that a child can tune in perfectly . . . Highest 
quality FM sound ... Big 12" Electro-Dynamic 
Panasonic Speaker. Available in beautiful Television- 
Radio-Phonograph Consoles, as illustrated, or in com¬ 
plete chassis (not a kit) ready for custom installation 
in your own cabinet. And you can buy Midwest 
Television at Low Factory Prices, with Low 
Down Payment and Long Easy Terms 
— and on 30 Days Trial! Send 
for Catalog T O D A YJ 


Powerful new 1950 
Series 16 and Series 
12 AM-FM Radio in 
complete chassis. 

Also beautiful new 
Console models in¬ 
cluding the magnifi¬ 
cent Symphony 
Grand Radio-Phono¬ 
graph with latest FM cir¬ 
cuit and new 3-Specd Automatic ^ 
Record Player. New portable and Table 
Models also available. 


.— BUY DIRECT FROM^ - , 

THE MIDWEST FACTORY and SAVt! 


DAYS 


TRIAl 


MIDWEST 

Celebrates its 30th YEAR of FACTORY-TO-YOU 
felling with a Sensationally NEW 1950 LINE of 

TELEVISION 

CONSOLES Complete CHASSIS 


...also a Magnificent Line of NEW 1950 

MIDWEST RADIOS 

featuring the latest Improved FM Circuit 
and the New 3-SPEED RECORD PLAYER 

















